- FISH KILL

VYN {

. - B C ¥ _71-0kg ' ¢ DCP f
T - - STREAM _Tve River ( Piney ¥ rer) usS I
' BASIN Jamns River ANSWET e —
. . CITY/COUNTY Piney Piver Iz;:“ufr,a}c ........ -
SR Teeh. Anal. .. -

Advartlse

’ ; i loas=4 AﬁuiOW.—
n Cyanamid,yhouah now closed, has for so long grossly degraded the Piddd

il 15 effects will probab]y be noted for years to come. |t wouldis TPPEBL e

that hea,} rains washed the acidic sediment downstream to @ point where there were

fish and that this caused the "kill" (no decad fish were seen by the writer as the

e . © e = e e el EER L R e e s Dt It e rarmers

TR e s armmree -

report cawe in four days-after the kill).

-

-

HECGMMERDATICRS:

That tha

3
insur

cte, to e gainst a cont:nua] run~ of. problem from this company .
. THE INVESTIGATION _
. 1.0 REDPORTED . .zr ORMATION: . . . _ _

i1l Turnzr reported young fish died 8/28/71 after héaﬁy rains.
‘:;:r can Cyanzmid probably overflowad into stream.

22 representative visit American gyanamid Co and inspect their waste lagoons,

Acid ponds

-

TVYom

.Pﬁﬁovted by:

_Y.E, Turper

Dzte 8/31/71

feport received by:
lnvestigated bw:

R. Pitts-

Time qPI15

.- Date 8/?1/71

- Date 8/31/71

Jnvestigated bhy:

p.P. Chance

1Date _

Investigared by:

Pate_ .

¥inal ZReport

Edited by: o

CHATY OF hO;IzICAEIOW (list of namas *n order of conhact)

(1) Pellurion Abatement Division (name) J Canaday (date} 8/51 (tlse;OQg
{2} Enforvemsnt Division (name) R. Bowles (date) 8/31 (time) 0230
(2) (name) e _(date) (tima
(4) (naza) (dacz) (time)
DATE FISH KTLL OCCIRRED (as detevmined by investigation) 8/23/71 e e
DATE FISH KILL ENpED -~ 8/28/7) .
: — o ECERTOR ‘
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‘ EXHIBIT o i)
L 3 . _ 7 HOY - 19 157
. _ I S - BTEE Y u_hlﬁu: ap;guj )
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. b KA1l Wo._ 71-obg N T T TR -

. . .

Weather Previous to Kill rain (?ggrn\ 1~ 1.95 inchas)
Weather During Kili = - . o : '
Weather Following Kill. C]Pati
(1f rain - irclude amount)

WITHESSES: name  Bill “Furner
. address Richmond .
phone _ , -
- ' posit::.on ' o T T '

2.0 INVESTIGATORS DISCUSSION:

- The -writer traveled to the town of Piney Rivar in an effort to determine whether or
not the American Cyanamid Co. could be responsible for the kill (The Piney River
flows into the Tye River}. Due to the lateness of the fish kill report and the lack

F information given the writer felt there was little chance of actually locating
‘v decad fish or of proving a cause for their deatﬁ

The pH values above the American Cyanam:d Co. ranged from 8.0 to 9.0, below the plant,
"""t Rose's Mill, the pH was belo: k.0 (off the Hach Kit scale) and the bottom was

covered with a yellow sediment. ~ The writer then talked with Mr. H.W. VWhitehead of the

Pmerican Cyanamid Co. who expiained that this was & normal condition below the plant
-—and that he doubted there wefe any fish in the Plney vaer of Tye River until the

confluence with the James River. " X ) ' o -

" The American Cyanamid Co. is no longer~in operation and is in the process of closing
—down. However, it would appear that .the residual effects of their operatton wx]l be

_evident for some time to come.

- e,




.~ fish Kill Wo. 71-049 e

<.l STATICX DESCRIPIION: Lo e

1. Piney River at Rt. 151 bridge above American Cyanamid

-2, Piney.'Rivér at 674 bridge below P_A-rrt‘erit;.-:a-r;“e);énér;;id-

"2 PICTURES TAKEN: - (identify pictures: slides (s) or prints (p) )

Location:

1. a | -6,

2‘ J{_\:f_t!tr‘ﬂ(‘ - 7-

5. - a0,
WV - ) - B -
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,gx'x.ill No. 71-049 ti

w

.4.0 VISUAL OBSERVATIONS: ... = __ _ _

.1 WATER: , T e
station D.0. we/l | o | Temp.(®T) | Dead Fish ? Color Turbidity _

1 7.0 9.0 78 - - clear

2 2.6 L.o-1 76 - - ' vellow cloudy
. {

L T

g

.0

. Station ] Floating Solids .| Surfzce Film | Flow { Tide Stage Odor (def) I Other {

1 nonea none med . - pone
t : BocLom

-none ' . .none med - Inone - bediment yell

v -

w o v lovTjum e o e

[y
(=

L, . 100018




. Kill Xe.

71-049 =
.:ES: * ) B ' _ ,
mzl_ :  bulging o
Jpaqug o one eye m1531nﬂ
vhite: 1lens or center N both eyes m1531nn"'”

if a needle is inserted in the eye socket
and the eye is pressed while fish head is

' N under qater, gas bubbles oY opague,
> - ; fluld ST escapes.

tiny spots in lens ET;TT."_HT_.T_;
red spots in cormea
popeye
other .

# Indicate zpproximate nuzber of fish haV1ng these characterlstics. loock for.
gencral trends, not spuc1f1c fish. ({few, many, 211, none)

OTHER CORDITIORS CR SYWPTOWS hOT”D'

no dead fish seen by investigator

5.0 SAMPLES AND ANALYSES:
. 1

source (pollutlcn)

CHEMICAL SA&MPLES COLHECTED'
(cxrc&e saﬂples not collncted by State hate;

-

source (oil)

---1f2 gallon glass____ 2 ..

gallon plastic o

mercury bottles

5.2 BIOLOGICAL SAMPLES COLLECIED: =
{circle samples not collected
Fish must be properly identifiesd to gnnus on lab sheet

i;pofluted area

"quart PIQShlc
~ quart glass _-

Control Board)

spill area

2

mud
soil

by State Water Control Board)

fish

-oyster,

crab

other

_vgother

benthic
clam__
mussel

* Séécify whole fiéﬁ; édiﬁlewﬁggz'bfrbigaﬁsfto’$éwéﬁélizéd
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AEMICAL ANA

cheock box for requested anal
‘- fon ' ) A___-

LYSIS

-

wl

~ab huzber

Paranmzter - - -

i. BODS’ ng/l

ysis

2

8/31/71

g

Piney Rivar

at Rt. 674

1 PR/ 100 ml

| pH (laboratory

B T —

nd
o

Acidity (cotal) =2g/l
Alkalinity (total), mgfl

Path Alkaliniiy, me/l

oo
i

-Setticable Solids, mg/l.

j

"l' Total Solfds - tot, mgfl
. Vol, mg/l
Fix, ng/l
] Susp. Selids—- Tot, mafl
. Yol, rgfl

Fix, wpfl™ -
hiorides, ngfl as €1
{ Wit, kjel, mgfl as ¥

T

“smonda, ng/l as ¥

Y Wrrite, wg/l as ¥

Ritrate, ngfl as ¥

¢rtho Phosphates, ngfl as P _

Hydrol. Phosphards, =3/l as F

Yotal Phocphates, mg/l as P

Chromfux Tot, =g/l T

Zine, =g/l

Lead, e/l

Iron, mg/l

Sy T P OO S WO OV [ Oy

:l Copper, m&fl

] . Manganese, w2/l .

1  nexane Extractables, mg/l

] - Chenical Oxygen Demand, mgfrlﬂ

by Infrared, mg/l

] q\u! fares

182 mg/'l

it




EYERENCE

REFERENCE

-

‘I.'EHARKS:

~contain

REFERENCE:

REFERERCE:

H Ellis reports that the ﬁH values of mosf }n]an
range between 6.7 and 8.6, with extremes of 6,3 and 9.0,

A : - Cole states that fish are eur
with limits as broad as 4.

In U.5. wate
less than 11 mg./1.
e nercent less than 90 mg./l. N

C W Rall Wo. _71-ahg

. 60 TOXICITY OF ELEMENTS INVOLVED AS REPORTED IN LATEST LITERATURE:

The Aquatic Life Adviso

P

-

7 -0 BENTHIC, ALCAL EXAMINATION (CURSORY):

A PHNO?WSQS-ag_fﬁé-iowé}ri{ﬁitwgé;m
HcKee and Wolf, 1963 )

Many additional references are available to prove the a&
REFERENCE: - "

-

vionic and can live in a wide
to 8.7. { McKee and Wolf, 1963 ) .

general fish protection.

-

d waters containing fish
(ckee and Wolf, 1963)

pH raﬁge,

3 ” ) ry Comnittee.of the Ohio River Vall -
S?nlgat:on Commission concluded that direct lethal effects of (e oot aater
wﬁthtq a range of 5.0 to 3.5, but from the standpoint of
to maintain the pH in the range .of about 6.5 to 8.2

pH are not produced
productivity it is best
-2, { Mckee and Wolf, 1963 )

verse effects of low pH.

rs that support Qood-game fish, 5 percent of the wzters
of sulfates, 50 percent less than 32 mg./1. , and 95

Station

. Subrstrate

rocks

Aquatic
‘plants’

Algze

Benthic’
—animals

Dimeroais

Tolerance % -

Lol | Fac

Sensit

“How compare
‘with control

rocks

nonexisten




sh RAAY Wo._73-0h9 . T

. ‘ ’

0 ROUGH FIGURES FOR FISH COUMNT: S o . . h

8.1 Lake, pond or river; total count of every fish: no count, kill old, nn daad fish seen

o OR T

8.2 100 yaré segment/half &ile argaﬁcountﬁ_lake_orryévgg;

Seemont sneries, No,  afzn sneefoe, o, =sizn | species. Vo, size
{lst. fish seen) ) :
ist, 100 yds. o

2nd 100 yds. . ' ' - o

3rd 100 yds.

4th 100 yds.

"5th 100 yds.

6th 100 yds. , : -

. 7th 100 yds. .

8th 100 yds.

{9th 100 yds.

(last fish seen)
10th 100 vds.

-{contlnue on last page if necessary)
: unkncwn

Total distance of kill in stream/pond miles/acres.

Tield 1nves;1gator will not calculate total number of fish killed.

9 0 COST : h
-Cost of investigatlon. Technical Services Division, Individual sheets:_ 60.58
» . Enforcement: . Pollutlon Abatement: '
. QOther; - Other:
.Cost of freshwater fish (Commission of Game and Inland Fisheries):
Cost of marime fish: : .
Other cost (explain):
Total cost to State of Vlrglnla. ) e
"~ Total cost includes only those cost of 11vest gation and raporting.

.. ~ples: D:Lre.ctor Technical Servmces DlV:LSlc"l, Asst. Director ch‘m:a.cal Services Div., (2)
" Pollution Abatement Div. (2), Enforcement Div., Biology File, Commission of
Game and Inland Fisheries, Investigator.. .
Report completed and distriburicon made:

mewsess = 1pp022
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“h Rill Wo. _ 7i-qhg & . T T o oo 6,

TMISC. WOTES:
Mr. Lh:tehead was most coooerattve and vary |nFormat1ve " He explained the
American Cyanamid Co. had long ago killecd all fish below the plant as far
down as the James River. He also said that their operation had been inspected

on numerous occas;onsﬁby Wiater Control Board personnel and that their people
vere avare of the plant s efrect on the river,

Lab results confirm the low pH value recorded in the field. High sulphur
concentrations in the water at Station 2 and on the bottom would indicate
the possibility of a continuing acid problem deSpIte the fact that the
American Cyanam:d Co. has closed.

100023




' VIRGNIA STATE WATER ‘CONTROL BCARD
e e ;ﬁ by hlil !nveStrgatuon ﬁ 77~CJ/(

‘mized below are expenses incurred by the Virginia State Water Control Board
= 'ng the subject fisn kill investigacion.

number of personnel Envo}ggd in invest}gations: - / 4-12/5*’
Total man-hours infield, lsboratory and report preparation: /'?
Total wage expense based on Jzurly rate for all participants:=ewem—cea- - :?C:Cjcj

Total.number of miles drivcn by State car:

Total number of miles driven by private car:

Total iileage expense for use of State car {Bi/mile)emcmmmmmccmcccacnaaa. 2./,04
Total miieage expense for use of'private car (92/mile)mmmmmcmmmmcmmmm—m -
Total expense for travel by trann,,plane or busi=r=resvcaucimcn s e - T
Boat Use: . - - . —
Type of | Check 8oat Rate/ No. days{ Total
Boats or bozats used|day used Expense
Canor s $6.25
) [Flatbottom 56.25
Glassmaster 515.00
’ AFG Carozel $31.65
.t Boat Rentals
Total -Expense for Boat use:=mw=mim—eaol e -
Total number of nights spent in field for all participants: ___
. Total. expense for lodging:==messuvmmmmennaan - - 7T
" Jotal ndmber of meals for éilrﬁéft?c?paﬁtg{mriw Y | .
Total expense for mealsi=eer—ccc—cccmraraananan— o et e e e e e 2.00
Miscellaneous items: (ltemize below if not listed)" .
' items Quanss Ly Vailve _
lce
Toils
r4ovie Film ———.
|l] camera
ilm
. 11 expense for miscellancous jtems:—==—-cemee- ——— mTememm— —
S TOTAL EXPENSES Q;CD jrﬁ?

o © SIGNED BY/-D&-——-Of ’f/
e T TR 100024-
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COMMONWEALTH of VIRGINIA .

Y ‘ ' " STATE WATER CONTROL BOARD
. R. V. Davis 2111 Hamiftan Street BOAAD MEMAERS
Executive Secretary ~ . Warren L. Braun
. . - Chairman
nlpc:f-:a?r::.cffier;:dl;;;zo . ‘ - September 27, 1‘977_ o B Col. J. Leo E'ouussa

{804}785.-1411 A

Mr. Henry A. Williams

Mr. Ronald A. Penque

United States Titanium Corpcration
305 East 37 Street

Paterson, New Jersey 07504

. WVice-Chairman

George M, Carnell
Roy 8. Martin, Jr.

SPECIAL DELIVERY Rennetn &, Raiting

R. Alton wright

CERTIFIED PAIL
RETURN RECEIPT REQUESTED

KE@E@WE@

SF2 93 1977

VALLEey R
: EGIo
. Gentlemen: B oFFich AL
.‘ ' Enc‘iosed is the ﬁsh kﬂ'ﬁ mvestxgatwn report which was referenced in

Mr. David E. Evans' letter of September 16, 1977. The Board requested
U.S. Titanium to _pay, by October 15, 1977, for the cost of the fish kill

that resulted from the July discharges at the Piney River plant.

Under Section 62.1-44.15(11) of the Code of Virginia (1950), as amended,
the State Water Control Board is authorized.to recover the cost of staff
investigation and the replacement value of the fish killed. The cost of
the fish as determined by the Commission of Game and InTand Fisheries was
$7,047.03. The cost of the staff investigation was $2,193.42. The total
cost to the State of Virginia was $9,240.70. Should U. S. Titanium fail
to pay for the fish kill, the Board w111 proceed w1th court action to

collect such costs.

The Board's staff is current]y reviewing the proposed agreement, between
Penque-Willjams, Inc. and Cosmin Corporatiou, in which Penque-Williams

will sell and deliver- copperas to Cosmin's Baltimore plant site. The

term of this agreement is for five years instead of the reported 1,000

days or- four years as stated by U. S. Titanium at the Board's September 9, T
1977 Special Order Hearing. The staff requests that U.S. Titanium exp1a1n

the additional year's time found in the Penque~Williams, Cosmin agreement.

PLAINTIFF'
EXHIBIT

100025




Mr. Henry A. Williams
Mr. Ronald A. Penque
U.S. Titanium Corp.
Sept. 27, 1977 '
page 2-

The staff is willing to work with U.S. Titanium in any way possible to
resolve the pollution problems at its Piney River plant site. If you
require any assistance, please do not hesitate to contact our staff.

Very truly yours,

- ] Jim E. Hens{i:d’%akaf’d/

Specialist
. Bureau of Enforcement

dd :
cc: David E. Evans, Asst. Attorney General
Aalley Regional Office, SWCB o
Bureau of Applied Technology, SWCB
Division of Ecological Studies, SWCB
Bureau of Enforcement = Fish Kills

T — -

100026




FISUKIL RO \

L B o ¢
> STRLAM Pinpy River/Tye River ; - R
' BASIN Jamesg RS \ - .{\\'T" "\’\‘(\—}L’r
LAY /COUNTY  Nelson/Amherst . .
- - aet e At
. SUMHARY ¢ B - b i

In August of 1977, 8940 fish were killed valued at $ 4,762.14. Many different\L'\[““‘* 4”
species were involved in the kill including chubs, minnows, smallmouth bass,

sunfish, suckers and catfish. The sampling results show U.S. Titanium as the

pollution source causing anm extrerely low pH downstream of their discharge pipe.

Total cost to State of Virginia - $5122.88.. 7 7 '

ORIGINAL
(Red)

THE INVESTIGATION

1.0 _KEPORTFD IRFORMATION: . _ , o

Fish were dead and dying on the Tye River and the water appeared cloudy and had. a
“sour taste®.. Members of C.L.E.A.N. reported discharges from U.S. Titanium the
prececding weeks and at 5:30pm on August 19, 1977,

Keported by: . Bryce leider Dqgg_,§:19'77 . -Time
keport received by: Mike Shelor __Date, 8-19-77 °

Investigated by: ____C. L. Auckerman Date _B8-20-77

Investigated by: T. Blankepship Date _8-20-77
Investigated by: __ Ron Gregory  ~ ___Datre _8-20-77

Final Repcort Edited by: B. Gail Todd

CHAIN OF MWNTIFICATION {list of names in order of contact)

(}) Enforcement Divieion (date) B (time)

{2} Fopiongl Rv1nw'henativcr " ”Wﬂﬁii';_- -;f':i _"""7;;'57 ;;£qé£g) (time) -
(3) Ganﬂe warie-n (CGI}‘I — 777 = i —'-T' '—, “ =z ":7_:7' 77’7(date—)__-___—_-_- (time) ’ -
('ri ) (namE') - - — L S (d%te) (time)
(5 (nawey .. _ ~___~~_  — .. (date} (time)
DATE FISH KITL OCCURRED (as deterwined by investigatien) £5-19-77
DATE FISH FILL ENDED Unknown e T
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Fish ¥{11 No. [0-938

. Weather Previous to Kill ) . L O_meﬂAL

Weather During Kill - - (Red)
Weather Following Kill _ . B N ,
(If rain - include amount) T T o

WITRESSES: "naiie Bruce lLeider

address Rt. 1, Box 385. Arrington, Va 22922 | C
phone  (804) 263-4509 o .
position

2.0 INVESTIGATORS DISCUSSINN:

R. Gregory and other DES personnel met with C. Auckerman, T. Blankenship, and
8. Leider on August 20 to investigate the fish kill. They visited the U:S.
Titanium plant §1tetwhere a discharge was observed. Next a fish count was made
from the U.s. T1tar_11umwdischaj?,‘98,to__r a point on the Tye River downstream of the
community of Tye River. Water samples that had been collected by a C.L.E.A.N.
member were given to T. Blankenship on August_20 who then gave them to R, Gregory
Fish samples were also collected and given to D. Paylor who examined them o )

l August 19. (see attached pathology report). "

100028




Fish F{11 No. 78-038

. 2.1 STATION DESCRIPTION:
1. U.S. Titenium plant, 100 yds above discharge pipe
2. U.S. Titanium plant, sample taken from discharge pip
3. U.S. Titanium plant, 100 yds below discharge pipe
4. Tye River at Rt. 29 bridge

5. Tye River at 10 ft hole 2 miles below Tye River Post Office

7.

8.

9. . )
0. . e

. 2.2 PICTURES TAKEN: .(identify pictures: siides (s) or prints (p) )

Locationt No pictures available

1. S N

2. e T

3 — B
4. e L T
U A T S
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Fish ¥:11 No. 78-03B L . o
' ORIGIRAL
LYRS: * I o T e - ' (Red}
. normal - : S e .zbulging - -~ ‘ )
cpaque . e e oo . one eye missing )

white: lens ___Or_ center_
tiny spots In lens
red spots in cornea_

e 29th eves missing
1f & needle is inserted in the eye socket
hggq_tbe eye 1s pressed while fish head is

popeye . under water, gas bubbles _or opaque
other S - oo fleid . ... .. .. escapes,.

* Indicate.approximate number of fish having these characteristics. Look for
general trends, not specific fish. (few, many, all,-none)

QTHER CONDITIONS OR SYMPTOMS NOTED:

5.0 SAMI' E5 AND ANALYSES:

5.1 CHEM CAL SAMPLES COLLECTED:

. {cir le samples not collected by State Water Control Board)
source ( ollution) X polluted area B
source { 11} 7'sp111 aresa
1/2 gall n glass - T quatt plastlc
gallon p.astic . C . .. quart glass 3
mercury bottles o T . --ud 3 '
soil .

two quartUtasy 2

5.2 BIOLOGICAL SAMPLES COLLECTED: * o
(circle samples not collected by State Water Control Board)
Tish must be properly identified to genus on lab sheer = _ |

fish__ 3 fsma, chub,_ } Qggg@ﬁ, snnf_l_gh_) benthic

oyster ) - e o . Clam

crab_ - T . :,5;;gzmﬂy§§l{;;‘fﬁ,kng; ' .
other ] o ... . other )

* Specity whoule fisl), édible meat ur organs to be analized

100032




Fien K111 Ne. 78-038

5.7 CRLMICAL ANAIYSIS

chei? bHon for renquested auvalysis

Station
Date.

Time E R
tab Number _

Parame ter -

BQF’s. mg/!

ORIGINAL
(Red)

4

]
B-19-77

8-19-77

8-138-77

8-19-77_

2230

2245

2300

2000

018124

018125

018126

Q8127 .

MEX / 100 ml

pH (laborat. v

5.1

Acidity (ret 1) mgfl

18

Alkalinity ¢ otal), mgf!

22,100

J3.800

Phth Alkalin iy, mg/l

Settleable S !ids, mgil

Teotal Seiids - tot, =g/l '
Vol, mg/l
Fix, mg/l -
Susp. Selivs- Tot, mg/fl
Vvol, wvg/l SR
Fix, mg/l - -
Chlorides, me/l as Cl
Tot Nit, kicl, mg/l 88 N
Amromia, wgil as N L e o

Nitrite, my;/1 as X

Nitrate, /Y as X

ity fial. L et aten, mg/l oau §

vrethe Fhespiorre, el s P

lotal Flocpuates, wp/l as P

Chromium Ty, 7001077

Zine, =¢/1

Lead, mafl

Tron, wpfl

1.7

1,100

— 7.0 0.3

Copyuer, /i’
Manganesw, mg/l 7
Hevane Yxtractablea, mgll
Chemical Coypen Derand, m,/1 )
0ils bty In:rared, ng/l
Hardness. ———~ - 23 00 o "
Sulphate oo 37 7600 700 | o .

= 106633




Pien %131 e, 78-038
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2000

T R A B e —
Lab Numbor N18128

Parare trg -

ERATNS TR B

Wt o/ ]U':) [ B
et urates 83 _
Arsdivy (iotal} 1:;;(1 )
sitatantty (totad), mpfl 1. 8. N N -
Patl, Stkatinle s, "::/!_____ = o -

opeleatde falin ., v/l

varal GLolit Let, ot

vel, snf1T T T T — s
iz, vl T woee -

Dunwp. Solbins Tot, vgdl 7
Vol, mp/l N
Fix, mg/l ‘ : e

Chlwyidery e 4 28 C17MML ) 7 . i
. ot b, Wil oS as - o 7 _ o
resecnla, vefV o o e -M:‘ .
Shtrie, pyfloas '.i B
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Fish ¥ill Ne. 78-038 " = . T T GRIGIRAL

SRR e T

40 ToricITY OF ELEMENTS I1NVOLVED A€ REPORTED IN LATEST LITERATURL:

. REFERINCE : Mount, Donald. 1973.° Chronic Effect of Low pH on fathead Minnow Survival, =
Growth, and Reproduction. "Most Jctal pH values from laboratory data reported in
the literature are below 4.0".

REFERENCE: McKee & Wolf. 1963. "A pH of 5.5 as the lower limit for general fish
protection”,

REFERENCE: McKee & Wolf. 1963. "Cole states that fish are euryonic and can live
in a wide pH range, with limits as broad as 4.7 to 8.7".

REFERENCE: The Environmental Protection Agency in Quality Criteria for Water, 1976,
sets the criteria for freshwater aquatic life at 6.5-9.0. "Qutside of this range,
fish suffer adverse. phys1o1og1ca] effects increasing in_severity as the degree of
deviation increases tritil lethal levels are reached." (p.341)

. REMARKS: _The extremely low pH values found at the rhscharge p1pe and 100 yds.
below H S. Titanium at the time of the sampling would be immediately toxic to
fish. It is evident that such values caused the f1sh ki1l in the Piney-Tye River.

7 .0 ELNTHIC, ALGAL EXAMINATION (cuasom’) c

= e I R - . S L

tation Substrate _ Aquatic, Algae Benthic Tolerance % ilow comparc
plants animals TJl™ | Tac |Sensit with contro’

N R

Vi

8 T SV PNUUURI DS R IR 1’8‘6035“




Fish v 1Y wo. /8-038 - - —
- ORIGINAL
(Red)
. 8.0 ROUCH FIGURES FOR FI15H COUNT:
8.1 Lake, prnd ov river; total count of every fish:
OR
8.2 100 yard segment/half mile arca count; lzke or river: 8,940 N N
Total distance of kill in stream/pond miles/acres: B
Segment Species, No. size  Species, No., size Species, Nu., Size
(lst. fish seen) ' .
Ist. 100 vds, See Jisk cot sheet
Znd. 100 yds. . -
373,100 yds. -

. 4th. 100 yds.

Sth.

Heh. 106

§ch., 100 yds.

Gth. 100 vds.

pERESLY

100036



Fish Kill No. 78-038 -~ - -

ORIGINAL
- (Red)
9.0 COST: - oo T T E T o
Cost of : ivestigation: Bureau of Survelllance and Field Studies, Individual .
sheets: 315.49 - Enforcement,
Other:

Cost of i -eshwater fish (Commission of Game and Inland Fisheries): 4,762.14
Cost of marine fish: o o L -
Other cost (explain): Lab cost - 20.25, administrative cost 25.00"

Total cost to State of Virginia:  5122.88

Copies: Director BSFS, Regional'Offng;'ﬁnforcement, DES File (origﬂ),
Commission of Game and Inland Fisheries, Investigator, HATS File

Report completed and distribution made:.

77(signed) B (date)

Enclosures: . . — 77T Lo oalr Lo miiin  Fm T oTonoTL LT

MISC. NOTES: o L LT

100037




1 ((JR”CGOE’?’ - 065 ) -
ilution Complaint flo.: ~ ° Fish Kill Invnst1 a;1aw My T T Date - ;

(Red)

g R Pt iu ﬂt—“ﬂ‘.\ ’
;+32nt Wage earnings per hour: . P p
L -rf‘ AR
R R A

:+al wage expanse based on hourly ra‘te:

s:al man-hours in field, laboratory, and report prepara?(<
ﬁ
1.

"1‘ ';‘i

< RECEjvLY G

. .. i SLiU 's,’lT ,‘

121 numder of miles driven by State or Agesnzy car porSOT 1]J:NHGLBWnD -/

g P — .

L S R

\<.
w12l nurher of miles driven by private car pzrsonally: ~ T
~ral mileage expense Tor use of State car {9¢ por mile): -

e = : 16) - v

.1al milcage expanse for usa of Agency car (107 per mile):

[
[ %]
4]

vtal mileage expense Tor use of Private car (12¢ per mile):

= of beat used by you personaily: e e v

_tas for hozts whila vnavailable for other usza:

paily Cost O-2rating Cost Hourly
...J 2. 2 d Flathotten {narrow) $6.25 - $3.00
e fluthotton . 8.50 L 4,00

'f,:astnr 17" outuoard 15.00 6.53
seraster 19 outboard 25.C0 o 7.50
-3smester 19 inboard 2 31.60 8.5

;ausel - 21.80 8.50 .

o 'Y Ski 23 and L , B )
-~Craft 23" Inkoard - 37.00 48,0

s.Vl

0

sor 6f days boat was used: R N / L
a2r of hours bozt was in operation: L
.4} expense for boat use: : __ o/
i1 nurmber of nignts spent i fiel: 0 0 L _ — T
1 exgense for lodling: L e o - .
2 onemser of meels: o e = E - / _
Toneenan Tor moalinl e T RS T 4
Toons {lexs F390 7 007Y2, oo ) Toonize oI - - -
. {Tiz. oF T nET (Totai o ) :
R AR L T H PR LT &S Ol o . . .




INDIVIDUAL'S EXPENSE : OR(IRGI{?M
FISH KILL INVESTIGATION | ed)

FISH KILL NO. 78_038 e T T IEEecsieman T ST TS s av Lot

name:  Bavid K. Paylor e R .

TiTLE: ~ P.C. Specialist A e oo o+

Present wage earnings per hour: ___5.77 e

Total man hours in field, laboratory and seport prepar'alion_: 24 . L

Total ware expense hased on hourly rate . . . . . oo, et e e M_
Total number of miles driven by state car personaily: 265 o

Totul mileage expense for use of state agency, pool car [+ 1 5 per mile): ... ... e e e s ___3_9__2.5_
Tote! number of miles driven by privaté car personally: T )

Total mileage expense for use of private car { permile): . . ... oL L. =
Total expense for travel by train, plane or DUS. . . L L L o s e e e s e e e e e e e e, e
Type of boat used by you personaily: .

Hate for boat use: -7 .. Daily \,ost Hourly operatmg cost

Canor and Flatbottom {narrow) 7 S 625 $ 3.00

Wide: Flatbottom T 850 . . -.400 _

Glassmaster 17' Qutbpard ' 15,00 6.50

Glassmasier 18" Quthoard 25.00 o 7.50

Glassmuster 18 IniJu.l:d ' 31.00 . _ B&C o

Catousel [ | N ¢ R _ 850 U

Fish/Sky, T-Craft L 310l 9,00 .

Number of days boat was used } o
Number of hours hoat was used:

Total pxpense fOr DOBL USEL o o o e o o e s s m o mEE e S e e e e e e e e e e e e e e

Total number of nights spent in field: _

Total expense For IodUing: . . . . . e ee vt v e s - TR Eee T w e e e e e e e e e e

Totsl number of meals: 2 - o e e e -
Total ewpense of Meals: . . L e e e v e b e e e e e 7.85
Miscl. iteins {ice, fitem, tolls, , ete. } itermize below:
{No. of items) (Total vatue)
Total expiense Tor MISCL T18MS . o o o v e e e e e
TOTAL EXPENSES 186.08

Plecwedate: o oo *élgnd,me ﬁﬁﬂﬂ//g/pﬁ‘&#

.,L
Date / )2 /f77

100039




CRIGINAL

. (Red)
. LABORATORY COSTS
Fish Kill No. 7/8-038
PARAMETER .;:'-!:'" jg:l!'?&r | 'c%'s‘f PARAMETER l::if;f_’s .C::It,:lesr tcootsail
. _Coliform, Totai /100 mi Arsenic B
___{oliform, Feeal /100 mi _Cadmivm
_.._pH (Laboratory) 5 1.00 5.00 Calcium _
_akatoity/Acidity 5 Chromium
__Total Solidr, Total Copper )
' Volstile T 3 . T .55 275
. Fixed Lead
) _iu;prnded Solids, Total Megnesium
Volatile Manganese -
i Fized Mercury
Nisrolved Solids L N Zinc
.jhlnﬂd" P B
Hargnes . 5 1.00 _ 5.00 - .
- Kurogen, Total Kjeldghl
Puephorye, Toal | - 4.1
Phosphorus, Ortho L
JAmmonia jng/l s N . Turksdiss
nirite mg/Las N — - _ Pesticides
Nitrale mg/L as N ) o _7 Sctticable Solids N
Sulphate 5 1.50 ¢+ 7.50 Congduetivity _
Heaane Exiractables :
_BODs -
Lop e

Effective date August 1977 °

... Grand Total__$ 20.25

3N ;

)

j} !
Approved by A /f?z_% o
(Authorized Signature

W

1060040




= - - T L shaetNo, ) of g
Ty /COCNIY_ Nelson/Amherst .
REPLACEMENT COST OF FiSH ORIGINAL
. (Red)
Fish Kill No._78-038 .
Size e individual Total
Species & Common Name (inches) Number Value Vatue
Cyprinidae {chubs & | _ all 3705 P '
& minnows) _
Percidae {darter) all 158 I
Micropterus dolomieud v - 286 . /
(smallmouth bass) 3 16881 o
- 4 1447
) - 5 . _625__ e .
e 6 .. 132 7) N
N s B, '
. s 10 _ Qe . .
Lepomis (sunfish) 1 18 _ ..
. e O B 57 , —
P o3 79 .
_ —— e 4 9 “
_ - D 70 —
. 6 18 B}
- . oo 7 9_...,~ -
Catostomidae {sucker) -3 176
T _ 4-6 114
Larpiodes {carp sucker) 5 18
Grnd Toat 8773 34,744.49
‘ s o s
Signed:  , 04 1) Aot i
{Chief, Fish Divisioh, CGIF)
DatE;_-\. _‘E.Pne 2, 19,’-”) Cemm v

UMM Piney River/Tye River

Form 36-75

100041



4 Piney River/Tye River

y/ooonTy. Helson/Amherst

Sheet No. 7 of

REVLACEMENT COST OF FISH

| ORIGINAL
Fish Kitt No. 78-038 o (Red)
Size : Individual Total
Species & Common Name {Inches) Number - Value Value B
Noturus  (madtom) ? 158 L N AT
Ictalurus (catfish}) 2 9 2D -
Sub-total 17.65
’ 6
Grand Total 8940 ¥4,762.14

) -
' - ) s ‘.~’»/ " 7
Signed: f",.’/,_//,‘/,x,’i STl
" {Chief, Fish Division, CGIF}
Dater Junc 2, 1980

Form 36-75

100042




PATHOLOGY REPORT GUISINAL
{Rud)
Name _ David K. Paylor . oo e e wiae s FIsh RITU 4 7Ba038
Species smallmouth basse ... .. . . .w.....Date Received _ e
Size . 2% o . .= _---Date Examined T 7
Sex _ - - e b Xamined moribund. dead y =
Preservative frozen =77 777 Sampied moribund dead e

1 External

Sides (hemorrhaging, necrosis, parasites, bacteria, ete.):
normal

Fins (hemorrhaging, necrosis, parasites; bacteria, fraying, etc.):
normal '

Gills: A. General appearance & color: normal postmortum appearance

8. Microscopic (hemorrhaging, hyperplasia, aneurysms, bacteria, parasites):
some foreign material between lamellae

Other abnormalities: - OV

. Il Internal _ . . .. ... . _ .

General appeavence of viscera {heworrhaging, edemd, parasites. etc.
PP .

nor 7
Intestinal tract (full, empty, bloody, mutoys, parasites, ete. )

normal o
Organs (herorrhaging, color, bacteria, parasites, etc.): normal

Liver: S .t .- - Spleen:

Pyloric caeca:
Fiduey: -

Swim Bladder:

Gall Bladders S B Other:

i1 Hematology, Histology, Bacteriology, Parasitology --- attach sheets

V Summary and Conclusions: . .

Postmtum changes and_decdy were advanced, possibly due to the small size of the

fish.  Some foreign material was found bectween the lamella on microscopic examination.

It wou wuch less abundant than the two larger fishgéxamined {1ongear and chub).

L l?/ "// g [/)ﬁy é/m -

22/77 7 100043




[

CRigIvAL
(Red)
PATHOLOGY REPORT
Name Dayid K. Payloe - o — - Fish Kill # 78-038. 1
Species afish/chub ~ ~ Date Received ,;uw*r,
Soe Sw ;LA "ﬂ“’ . ..Date Examined ~_g/19777 R
Sex , : T ~Examined moribund dead x ‘

Preservative fro;én':;_;_:ﬂ:;;"_: oo oo 5ampled moribund T dead

External

SideS'(hemOFrhagingL_necrgsig.'par@ijjgﬁj”bac;ggfg;”etg:)::_
normal T :

Fins (hemorrhaging, necrosis, parasites, béctEriag ff&ying, ete,):
normal
Gills: A. Géneral dppearance & color: Completely coverad with red-brown material.
Outer gill arch completely engulfed.

B. Microscopic (hemorrhagjng,\hyperp?asia, aneurysms, bacteria, parasites);:
Foreign substance between lamellae.

Other abnormalities:

Internal L R Tt

General appearance of viscera (hemorrhaging, edema, parasites, etc.): i
Normal _ o , ,

Intestinal tract (full, empty, bloody, mucous, parasites, etc.):
Normal

Organs (hemorrhaging, color, bacteria, parasites, efc.): Normat

Liver: e . : "S'pﬁT gen:
_ e e oo - - Pyloric caeca:
'\f,(}n“j - - . B o e T
Swim Bladder:
Gall Pladder : ’ ' Other

o Hemstodagy, Histology, Bacterioloqgy, Parasitology --- attach sheets

i

cosubdinry red Lonclusions:

The onl, pathologic condition observed was the collection of foreign red-brown
tolored taterial on the gills (see slides). This was unidentified {the frozen gitls
have b 1. retained) but was in sufticient guantity to have caused death by physical
blocka:. alone. Other factors may also have been involfed.

élvé%l%?/%géégh

7221 100044




MEMORANDUM

ORIGINAL
: T ' {Red)
State Water Control Board

2111 North Hamilton Street P.O.Box 11143 Richmond, VA, 232.

SUBJECT: Piney River - Tye River Fish Kill, FK 78-038

TO: VRO File
FROM: C. L. Auckerman (! /[y
DATE: . 24 August 1977 )
COPIES: N | |
s\____[_)Eé*ﬁ I R A AR S A AR

[ oA L U o AL -
N — T L

On 19 August 1977 at 9:00 P.M. the writer received a call from M. H. Shelor
(Prep Duty Officer} reporting a fish ki1l on the Tye River. The writer then
contacted Bruce Leider (Rt. 1, Box 385, Arrington 22922, Phone 804-263-4509)
who reported that he had observed dead and dying fish on the Tye River at the
Route 29 bridge and at 2 point two miles downstream. Mr. Lejder was in the
area at 1:00 P.M, that afterncon when the water appeared clear and no dead
fish were seen. When he noticed dead fish at 8:00 P.M, the water appeared
somewhat cloudy and had a "sour taste”. Samples of water and distressed fish
were collected by Mr. Leider.

It was also reported by Mr. Leider that members of C.L.E.A.N. had noted dis-
charges of 5-10 gpm at the U, S. Titanium plant site on several cccasions dur-
ing the two weeks preceding the kill. A discharge of about 5 gpm was observed

at the site on 19 August at 5:30 P.M. Samples of that discharge as well as

from Piney River above and below the discharge were collected by C,L.E.A.N. after
the ki1l was discovered. The source of discharge was not an overfiow from the
catch basin, but from a leak at the pumphouse and runoff not entering the catch
basin, : o

After discussing the above with D. K. Paylor of DES, it was deemed that no further
investigation would be necessary until the following morning. On the morning of
20 August the writer and T. Blankenship met with {nvestigators from DES and with
Bruce Leider. R. A. Gregory assumed responsibility for the investigation. The

U. S. Titanium plant site was visited where a discharge was observed. A fish
count was made from the U. S. Titanium discharge 1o a point on Tye River down-
stream of the comunity of Tye River.

CLA/ jw

100045




ST e T e =54

M EMORANDUM (Red) {fe/
State Water Conirol Board
2111 North Hamiliten Street P, 0. Box 11143 Rici rnonc! VA 232f
SUBJECT: Piney River Survey - SS 2-11-76
TO: File
47
FROM: R. F. Tesh @
DATE: 15 August 1975
COPIES: M. A. Bellanca - BSFS
R. Bradley Chewning
R. L. Kill

A. H. Paessler
-a)J A. Preston

This memorandum constitutes the final report for SS 2- 11 ~-76, The memorandum
initiating the study is attached.

The reach of Piney River in question is referenced in the 305(b) Report as
recelving large amounts of acidic ferrous sulfate. leachate from the former
American Cyanamid Company site. Progress has been made during the recent

past to eliminate the leachate. Presently, all leachate is being pumped to

a holding pond such that no known leachate enters Piney River. This survey was
requested to ascertain if Piney River is presently receiving any acid wastes
from the mine taitings site.

The following table lists the stations depicted on the attached map which
were sampled during this survey.

Station No, ~~~ Stream Station location
1 Piney River _ Above all past mining activity
2 Piney River Route 151 Bridge
3 Piney River Route 674 Bridge at Roses Mill
4 Tye River * Route 56-158 Bridge
5 - - Tye River Route 29 Bridge
& Tye River Above confluence with Jones Creek
7 . Tye River Route 654 Bridge
8 Tye River Poute 62¢& Bridge

Continued Page 2.,,

T T - -100046




Piney River Surt - SS 2-11-76 . S |
T 5 AUQUSt I 9?5 [ : AEALT . mmomn e é:__-w;f me - DR}E}TQ;{Z‘
Fage ¢ - S (Red)

The survey was performed by C. L. Auckerman on 14 July 1975. Due to high
water during this survey, it was repeated on 1] August 1975, The results’
of both surveys are listed in the following table:

July 1§ Survey August 11 Survey
Station No. pH oo Row ... .pH Flow
1 7.1
2 6.8 155 cfs 8.0 74 cfs
3 6.0 6.8
4 6.7 597 cfs 7.3 175 cfs
5 6.5 _ 7.0
6 6.5 7.0
7 6.5 7.0
8 6.5 7.1

The survey results do not show an ac1d leachate addition to the Piney River
as it flows past the former mining sites. During the surveys, the flows
were much higher than drought flows; however, this fect is minimized since
pH is a leogarithmic function whereas dilution is a linear function. In
addition, little if any leachate would be expected during drought conditions.
It is felt that, if a problem ex1sts, the survey would have detected a pH
change. "Flow data for the gaging stations follow:

Station 2 - 10 year, 7 day drought flow - 5.2 cfs
July 14, 1975 - 155 «cfs

August 11, 1675 - 74 cfs

Water Year 1973 Max -2030 cfs

Mean - 173 cfs

Min -~ 4.7 cfs

Station 4 10 year, 7 day drought f]ow - 7 cfs
July 14, 1975 --597  cfs

August 1] 1975 -175  cfs

Water Year 1373 ~ Max - 2030 cfs

Mean - 280 cfs

Min - 22 cfs

A Hach color comparator was used in the survey pH determinations.

By request of DAT, samples were taken at all stations on the 11 August 1975
survey for total hardness, sulfate and calcium analyses. These results will
not be available until m1d -September and are not included in this report
since this report must be completed prior to the 21-22 August 1975 Board
meeting. The conclusions are.to be used in response to the 305(b)} reference
of acidic Yeachate d1schar99 to the Piney River and which will he includad
in a report to the Board.

RFT:jw

Attackment
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AMORANDUM

State Water Contrel Board

2111 Nosth Hamilton Street. . _ P.O. Box 11143 . . __ = . Richmond, VA, .

SUBJECT: Piney River Survey - Special Studies . 2- 11 74

TQ: C. L. Auckerman

FROM :_ R. F. Tesh (E ff;wy [
DATE: 8 July 1975

COPIES: 3, A, Preston - DAT
: C. A, Shepherd- Char?ottesv111e
A. L. Willett - BSFS
VRO File

The purpose of this survey is to determine the extent of the effect to tha
receiving stream of the alleged mine tailing pond leachate from the

S. Vance Wilkins property (formerly known as American Cyanamid at Piney River).
The leachate is reported to have been stopped and the survey is requested to
substantijate the report,

The survey should consist of pH measurements and metals samples at tha follow-
ing stations: In addition, flow measurements are to be taken at the gaging
.’ stations locatad at 2) and 4) below,

Piney River - ehove all past m1n1ng act1v1ty' (21.7‘7%’5—:a1é,)

1)
—2) Piney River - Rt. 151 Bridge
3) Piney River - Rt. 674 bridge at Roses MiTl
—4} Tye River - Rt. 55=158 Bridge
5) Tye River © Rt. 29 Bridge 7ve 12,757
6) Tye River - above confluence with Jones Creek {afiJaCEnt to Rt, 622)
7) Tye River - Rt, 6538 Bridge L
8) Tye River - Rt. 626 Bridge 1i¢ O30 .

The above stations, gaging stations eycapted, are s_uggested and the sampling
points may be picked in the ficld.

Staticn Tocation on topo maps are to be,fon':arded to DCLS and attached to the ~
appropriate 1ab sheet. :

The pH and flow measurements are to be sent tc me upon your completion of the
field work.

Coordination with the Surface lainr Inveftmatwﬂs Office will be nacessary to
obtain the flow readings. . L

Cogrdmatwn with BSFS will be nocossary regarding the shipment of samples since
‘ this survey has not been scheduied with DCLS.
The writer assum®s vesponsihility for viritifig the final report.

RFT:jw  — 7
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ORIGIHAL
(Red)

S, <>zbm WILKINS
PRo? ERYY

(Socmerly American n,\»r_p!..@

Ty RIVER

SCALE IN MILES

o
-
-’
o]
o
4




ohe. 9;(&»# jar‘

r7X
. erg:ma State W ater Control Board
P.O. Box 11143, Richmond, Va, 23230

FIELD AND LABORATORY DATA

XL

GRIGINAL
{Red)}

L3 €O ape

. MON FK 85 PC EBM PS BIO GW LATITUDE
1
i Cullect for: Q Q’ff-go h)
FK, S5, PC, PS, BM, OR BIO NQ. - LONGITUDE
5 Coliected by: CLEIQN Thne.
ZIR- oL : Briey
BASIN STREAM RIVER MILE _ .o T 7 D777 Name of Stream in e\(/ lu ‘t b~
_ \ "
l _ Station Description__CA. - S. Titaniam
LABORATORY NUMBER DEPTH SECTION - - P T ‘-}
RESION p [aw?, OO 1/0/5 ]
o o . R &éou&« ozisc_lxdi—q.r__j)rpa
MONTH DAY  YEAR . TIME SOURCE
O 11121717]) 4310
TiDE %ELg T PLOWCErS | weaTRER  Tomn oF e )
~— I
= S
DISSOLVED OXYGEN DO% SAT - ,F‘Jtl‘.!}ftp;-i = - &
T - N
= (¥}
- - m
T prtal
s <
STATE o STA
PARAMETER CODE VAVLUE PARAMETER "%OD& YALUE
i -
Coldorm, Total /100 mi o 020 Arsenic 058
Coffiorm, Fecal /100 mi 655 Cadmium 078
"+ __pH {Laboratory) e {050 5.1 Calcium 052
by (Ao o022 | /8 Chromium 040
Total Solids, Total J 024 Copper 045
. Volatile o 025 Iron l. 7 044 d. 7
Fixed 5 026 Lead 043
Suspended Solids, Total . Magnesium 246
. Yolatiie . 028 Manganese 0%6
R i 1 & 029 Mercury LRI 080 *
o E X &R
_Dissolved Solids _ Total 06T B Zinc_ /F’: -« ,R 041
Chioride _t - 083 /i N )
.~ _Hardness L 032 .2_3} {:_: ., ‘v 'jl
_Nitrogen, Tetal Kieldahj _.l. 035 \ 4 ¢ ’J’-“‘:- ; ."k‘,}
.. Plhosphorus, Total e 065 _\\ : e ‘]-“ ;&57
. Puosphorues, Ortho - 261 s e N
MBMM ay N — 436 Furbidity i 049
. Nitrite mg/L as N — S 037 Prslicides 121,122
Nitrate mg/L as N A 038 Setileable Solids 023
. Suiphate - 107 i? Conductivity 034
. Heaane Extactables _ .48
.{ BODs | 019 o
_cap e a5} _

SEP 1 9 1977

{late released from Lab:
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Virginia State T ater Control Board
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FISH KILL # 78-011, PC 7R-028

-;w - STREAM Piney R., Tye R. &% : '
Qg? " BASIN  James T;;: el GR}Q&ﬂQL
. ”7c11Y/CUUN1Y Nelson/Amherst Co. (REd)

SUMMARY : Foliowxng a thunderstorm on the night of 10-11 July 1977 a iagoon on the
property of U.S. Titanium Co. overflowed its berm, spilling acidicwastes into the
Piney River. .As a result, 73,056 fish were killed in the Piney River and in the

Tye River below its confluence with the Piney. At least thirteen species of fish
were represented in the kill count which extended over 11.5 river miTes. .The

lagoon that failed was part of a no-discharge system intended to~ prevent run-off

from copperas (FeS04) piles on U.S. Titanium property from reaching the Piney River,
U.S. Titanium holds a no-discharge certificate, which was apparently violated by flows
from the plant which occurred.on 11 and 12 July 1977. Field and laboratory chemical
tests conducted in connection with the fish kill investigation indicated that these

discharges caused the state water quality standard for pH to be violated. Replace- - -

"ment cost of fish was $7,047.03. Cost of investigation was $2193.42. Total cost to

State of Virginia was $9,240.70.
CONCLUSIONS: Acid wastes spilled from a lagoon on U.S. Titanium property in Nelson
Co. adjacent to the Piney River lowered the pH in the receiving stream, causing a
major fish kill in the Piney-Tye River system below the plant.

THE INVESTIGATION

1.0 REPORTED INFORMATION:

A kill was in progress in the Tye River, which began on the morning of 11 July 1977
The river was c1oudy and reddish at the Rt. 739 bridge.

Reported by:_ Game Warden G. Brantley / ~ Date 11 July 1977 Time_ 1345
Report received by: Larry Simmons ~ " Dbate _1% July 1977

Investigated by: L, Simmons., R. Bodkin Date 11 Jduly 1977

Investigated by: There were 10 SWCB Date , o .
Investigated by: _investigators in ail. ‘Date _12-13 July 1977 {see Section 2.0)

~ Final Report Edited by: _R: Gregory

CHAIN OF NOTIFICATION (list of names in order of contact)

(1) Enforcement Division ~ J., Hensley (date) 12 July (time)

(2) Regional Represcnative L. Simmons, R. Tesh (VRO) (date)__ 11 July (time) _]1345

(3) Game Warden (CGIFY Gary Brantley (date) 11 July  (time) ] :
(4) (name) Nelson Co. Administrator’s office -~ (date) 12 July (time) 09490

(5) (name) R. Pucketi office of Commerce & Resources . . (datc) 12 July  (time) 1120

DATE FISH KILL OCCURRED (as determined by investigation) 11 July 1977

DATE FISH KILL ENDED 11 July 1977

SE2 ag 1577

----- . e . o B ' VALLF:.Y REG]ONAL'
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“  Fish Kill No. 78-0’1@ — e - ORIGIRAL
, L {Red)
Weather Previous to Kill thunderstorms .
. Weather During Kill parﬂy cioudy, thunderstor_s
Weather Following Kill___same (see weather data in Section 2.0)
(If rain - include amount) -
WITNESSES: name_Gary Brantley , . Woody Greenberg
: address_Box 250D, Faber, Va. . __ .. -
phone_804-263-4012 22938 804-263-4873 _
position_game warden _ _Public Projects Tech. Nelson Co.
Ron Woods """ "~~~ " _Other Area Residents:
William Smith _ o __Earl Bryant (804-263-5547)
804-263-4242 . . _John S. Carder (804-9462316)
Nelson Co. Deputy Sheriffs ~_William D, Wright (804-263-4628)

2.0 INVESTIGATORS DISCUSSION:

On the morning of 11 July 1977, Game Warden Gafy'Brant]ey received notification that

a fish kill was in prodress on the Tye River in the vicinity of the Rt. 739 bridge
(Station 7) near the town of Tye River. The kill was reported by Mr. William D. Wright,
who noted that the river was colored red at the point when he first arrived on the

scene around 0630 hours. The color had dispersed by 1100 hours.

Warden Brantley, accompanied by Nelson Co. Deputy Sheriff William Smith arrived at
the Rt. 739 bridge around 1200 hours. They collected two water samples and samples

. of dying fish at this point, and notified the State Water Control Board's Valley

Regional Office at approximately 1345 hours through the Nelson Co. Sheriff's Dept.
Game Warden Brantley, now dccompanied-by Deputy Sheriff Ron Woods,continued to trace.
the ki1l upstream, arriving at U.S. Titanium's property near the town of Piney River
at 1500 hours, where they discovered a pipe (Station 3) discharging to the Piney
River. A sample of the discharge was collected. This sample and the samples
coliected earlier were taken_to the Nelson Co. Sheriff's Dept. and refrigerated.

State Water Control Board investigators Roderick Bodkin and Larry Simmons arrived at
the Rt. 739 bridge (Station 7) at 1600 hours and found many dead and dying fish.

Several fish in distress were collected. Field tests were performed, and the pH was
found to be 6.2 (comparator method was used on all field pH tests during this
investigation). A backwash area under the bridge was discovered (Station 8) where

the field pH was 5.2. The majority of the fish were dead by this time, but the be-
haviour of a few dying fish was noted. Many were listless, lying on their sides in pool
areas with feeble opercular movements. .Some were drifting with no apparent control

in flowing waters. These fish died almost instantly upon being handled. Significantly,
. a few fish in siightly better shape were observed. These were attempting to bury their
-heads .in the stream bottom and/or rubbing their bodies against the rocky substrate,
indicating that they were being (or had been) exposed to an irritating substance.

Simmons and Bodkin traced the kill upstream, stopping first at the Rt. 56-158 bridge-
over the Tye River above its confluence with the Piney. Several large schools of live
minnows were observed and no dead fish were found. Stopping next at the Rt. 674
bridge over the Piney River at Roses Mill (Station 6) they found hundreds of dead
minnows, and no live fish were seen. Field tests were performed and the pR of the -
stream at this point was 6.2. The jnvestigators proceeded to the abandoned American
Cyanamid plant (property owned by U.S. Titanium subsequent to March 1976) at the
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(pridge (Station 1) above the plant.

2.0 INVESTIGATORS DISCUSSION: ORIGIRAL
5 L . Wik iz . (REd}
town of Piney River. AlthOugh the investigators did not enter the plant property at
this time, they did observe live healthy, fish and found no dead fish at the Rt. 15]

r

To determine the downstream extent of the kill, the investigators followed the Tye
River via Rt. 662 eastward from the Town of Tye River, and checked further downstream
at the Rt. 654 bridge. Frdm these observations, they concluded that the kill ended
just upstream of the Rt. 654 bridge {(at lower extent of kill on map), ~

The investigators met Game Warden Brantley and Deputy Sheriff Woods at the Nelson.
Co. Sheriff's Dept. at 1915 hours. Brantley and Woods informed the SWCB team of the
discharge they had found at U.S. Titanium and turned over the fish and sampies they
had collected. The water samples were returned to the Bridgewater Qffice by the
investigators and delivered to the Dept. of Consolidated Laboratory Services (DCLS)
by James Preston of VRO, The fish sampies were transported from VRO to DES by David
Chance of DES. o B S T lﬁ; ' . L
These sampies proved very crucial to the investigation. Mr. Bodkin measured a pH
of 4.2 on one of the two duplicate water samples collected by Warden Brantley at

the Rt. 739 bridge {Station 6). _The pH of both of these samples as measured by

DCLS was 4.8. The pH of the discharge sample {Station 3) as measured with the

field test kit was 4.7; the Taboratory pH of the Game Warden's discharge sample

was 2.5. [In a later discussion it will be shown that these pH values are
sufficiently acidic to ki1l fish on short-term exposure].

The moribund fish collected on the first day of the investigation were also refrigerated
and shipped to Richmond on ice, where they were frozen and stored for a short time
before undergoing pathological examination. The largest fish collected and examined,

14 1inch sucker, exhibited gill damage that could be attributed to exposure to

an acidic or a caustic substance, and a brownish coating was found on the gill tissue
which would have restricted respivation. Although the gills of the smaller fish

had deteriorated too much to allow meaningful pathological examination, these gills
were also coated with the brownish mucus - (see pathology reports for details).

Because of the length and magnitude of the kill, and because YRO personnel were

“involved in the simultaneous investigation of another large kill, assistance from

the central office was requested on the evening of the 11th. Arrangements were made

for a rendezvous of VRO and Richmond personnel at the Nelson Co. Sheriffs' office on

the morning. of.12 July. The following personnél from Richmond were involved in the
second day of the investigation: Ron Gregory, John Roland, Mark Stedfeld and Dennis
Testerman. Assisting from VRO were Chuck Auckerman and Tom Mizell. Mizell, accompanied
by Warden Brantiey, conducted an extensive investigation of the U.S. Titanium property,
while the rest of the SWCB staff began the fish count.

The U.S. Titanium Co. holds a no-discharge certificate. The main problem at U.S.
Titanium is acidic runoff from several acres of coppéras waste piles (chemical name,
ferrous sulfate; formula FeSOg) Teft by American Cyanamid which ceased operations at

" the site in 1971.. The copperas wastes were a byproduct of their titanium ore -~ —

refinement process. To control the copperas runoff probiem, a two-lagoon system

has been installed. The design of the system is_thus {see figure1): the smaller
Tower lagoon acts as a catchbasin for the runoff for the copperas piles; runoff’
collected in this lagoon is_pumped uphill to a larger lagoon which serves as an
evaporation pond. The two lagoons operating in concert are intended to prevent acid

/xynoffifrom'reaching the Piney River adjacent to the plant.

L2
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2.0° THVESTIGATORS DISCUSSE¥S: gl ORIG (4
: - . (Red)
Tom Mizell's inspection on 12 July clearly showed that the system had failed. The
lower lagoon was observed overflowing its berm in two locations and acid wastes

iere reaching the Piney River via ditches across the U.S. Titanium property.

Cause for this failure appeared to stem from sporadic maintenance of the facility,
which allowed sections of the berm to deteriorate, and the accumulation of siit

in the lower lagoon which reduced its runoff holding capacity. The fact that

the pump must be manually- operated, and is.not automatically triggered by a rise
in lagoon levél may have contributed to the overflow. There is also a possibility
that the lower lagoon had not been pumped out recently, which would have reduced
its holding capacity in the event of a storm. Mizell also found that the pumps
Teaked acid wastes, which found their way via ditches to the Piney. In addition,
an erosion ditch was found that would aliow some of the runoff from the copperas
piles to circumvent the lower lagoon and go directly to the Piney.

After completing this inspection and taking several slides, Mizell rejoined the
rest of the SWCB staff conducting the fish kill count.

The first dead fish were foiind by J.V. Roland a few yards below the discharge pipe’
at U.S. Titanium. Following SWCB's Standard fish kill counting procedure, the first
hundred yard count was made here; fifteen additional hundred-yard counts were made
at 0.5 mile intervals over a distance of 7.5 stream miles on the 12th. Approaching
darkness forced a halt to the counting procedure on the 12th, so another team,
consisting of Ron Gregory and Terry Scalabrin from Richmond, and Larry Carpenter from
VRO, continued the count on the 13th. An additional e1ght 100-yard segments were
counted on the 13th., for a total of 24 segments covering 11.5 stream miles. [The
count in segment 24 1nd1cated that more dead fish were to be found below this point,
.but for several reasons the count was not extended into a third day.]

The count-estimate gave a projected total of 73,056 fish, representing at least
13 species, for the area counted. About 92% of the tota1 were non-game fish, mainly

minnows {(Cyprinidae). The remaining 8£ were game fush, the ma30r1ty of which were
young smallmouth bass. :

Additional field tests and observations were mdde by the fish kill counting team on
the 12th, and 13th. On the 12 th., John Roland found that the field pR in the Piney
River just above the U.S. Titaniuim discharge pipe (station 2) was 6.5; the pH in

the pool below this pipe (station 4) was Tower than the 4.0 lower range of the field
test kit; the field pH in the plume of the discharge (station 5) was 4.2. A sample
of the discharge ‘(station 3) was collected by R. Gregary on the 12th. and analyzed

by DCLS for métals and sulfatés. Trace amounts of chrowmium (0,10 mg/])copper(o 40
mg/1) and zinc (0.20 mg/1) were found in_this sample, along with 1,500 mg/1 iron and
5,000 mg/1 sulfates. The_sulfate content of the effluent sample col]ected on the
previous day by Game Warden Brantley was 5,600 mg/1.

"The discharge at U.S. Titanium Was observed on 11 July 1977 by Warden Brantley and
Deputy Sheriff Woods, and on the 12th. by all members of the SWCB investigation
team as well a§ Warden Brantley. The discharge was observed to have stopped when
the SWCB fish counting team visited the site on the 13th. Responding to a request
from VRO for additional samples upstream of the discharge, Ron Gregory collected
" a sample dt the Rt. 151 bridge {Station 1) and at Station 2, just above the U.S.
Titanium discharge. The field pH of the two samples was 8.7 and 6.3 respectively,
.whﬂe the laboratory pH.values were 7.5 and 5.9. This drop in pH between the two

stations above the U.S. Titanmium discharge precipitated a search for an additional
acid waste sourte betweén these two stations, and one Was subsequently discovered.
The source (located by Ted Jett of VRO) was an"old tailings pond adjacent to the
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pate. . . . . Flow, cfs

“' 7/9/77 T 10
7/10/77 : \ I L
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Az T 0
7/13/77 S S 25

The sharp rise in flow between the 10th. and 17th. indicates the magnitude of i

the thunderstorm activity in the Piney River watershed during the night that
the kill began. . .
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2.0 INVESTIGATORS DISCUSSION:

runoff from the copperas p1]es.m__ o

SWCB Water Quality Standard Violations

falls in the major water class III A.
earlier.

indicated that the discharge may have violated

Weather and Flow Data =

hours of 10-11 Jduly 1977.
inch. NOAA at Byrd Field in Richmond referred
the National Climate Center in Ashville, N.C.

September 20.

south of the kill area:

pH on this date was below the minimum pH standard.
pH of 4.2 in the Piney River just below the discharge, in the plume after some mixing,

A

GRIGINAL
{Red)

Piney River, which was filled with a grey material (unlike the red-orange copperas).
An erosion d1tch drained run-off from this pond to the Piney River,
in pools along this ditch was quite ac1d but c]ear, un11ke the dark red acid water

and water found

-»

This section of the Piney River.lies in Section 11 of the Upper James Basin and

The lower pH standard for this classification
is 6.0; any pH values lower than this may constitute stream standard viciations. .
That the pH of the discharge from the U.S. Titanium property on 11 and 12 July 1977
was well below 6.0 is evident from both the field and laboratory tests reported

The sample collected by Game Warden Brantley on 11 July 1977 at the Rt. 737
bridge (Station 7), which is 12 km below the d1scharge, indicated that the stream

John Roland's measurement of a

ed_stream pH standards on 12 July also.

According to local residents there were locally heayy_thundefshowers during the night
“One argéa resident estimated this rainfall at 3/4 of an

our request for precipitation data to
We were informed that while there

was at least one, and possibly more, weather stations in Nelson County, data from
these stations for the time period in question would not be available until after
We were provided with the following data from the nearest "first
order'" weather station in Lynchburg, Va., which 15 approximateiy 22 miles to the

the. count and investigation was underway.

- 12th.

The flow data for a gauging station located on
local weather events. _The following flow data
the Piney River at the Rt. 151 bridge upstream
obtained from Jack Easton, Engineer in charge,
Charlottesville, Va.

Date T 7 Precipitation (inches)
7/9/77 : .-

7/10/77 e plo
g7 e glg
7/12/77 | B P

A heavy thundershower passed through the area on the afternoon of the 12th. wh11e
underw It is interesting to note that a rain
gauge operated.by Deputy Sheriff Wood near Piney River measured 0.6 inches of

rain from this event, wh11e the Lynchburg stat1on recorded on1y 0. 03 1nches on the

‘the Piney River is reflective of

for the gauging station located on
of the U.S. Titanium property was
SWCB Surface Water Investigation,

100060




o

P

s
@ S C s o e -tL'u.;' -
Fish Kill No. 78-01i L o GRIGIRAL

STATION DESCRIPTION:
1. Piney R., rt. 151 br1dge, upstream of U.S. Titanium property. .

2. Piney R., U.S.Titanium property, 3 meters upstream of discharge pipe.

3, U.S. Titanium discharge.

4. Pool below U.S. Titanium discharge pipe.” .,
5. Piney R.,U.S.-Titanium property, 5 meters below discharge pipe in discharge plume.
6. Piney River, at rt. 674 br1dge, Rose Mi?l, approx 2. 4 kin. below U.S. Titanium

discharge pipe.

7. Tye R., rt. 739 bridge, Tye vaer post off1ce, approx. 12 km. below U.S. Titanium
discharge pipe. h
g. Tye R., backwater pool beneath rt. 737 bridge.

9. : ot o U

PICTURES TAKEN: (Identify pictures: slides (s) or prints (p) )

A

Location: B A .
1. - TR "'_;_,,,,,,@; R - - .
2. Ty o
3 _ — B o
4 ) - 79,~_ . : — i .
5 T RN 1
* See attached list. A1l slides were taken by Tom Mizell, V.R.0. on

12 July 1977, —His map following the 1ist shows the Tocat10ns where

some of the siides were taken.
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L . QRIGINAL

(Red)
2.2 Pictures Taken L o
Siide No. N o ... Description 5
1 Pool below discharge pipe at U.S. Titanium. Note red color.
(Station 4). .
2 _Discharge pipe at U. $. Titanium (Station 3) and pool below
pipe (Station 4).
3 ‘Flow from pool below below discharge pipe at U.S. Titanium
entering Piney River. Note reddish plume.
4 -Ditch beside railroad track carrying flow to pipe from lower
Tagoon. Note old tailings pond to right of picture.
5 Same as 4. T -
6 - Ditch running downhill from lowér Tagoon, looking up from
-bottom of hill.
7 Pool on south side of track containing acid water. Pool is
connected v1a a p1pe runn1ng under_prack tordltch on north side.
8 Ditch carrying leakage from pump house, at bottom of hill.
9 -Ditch carrying leakage from pumpnouse Looking uphili toward
pumphouse. . .
10 ~ Same ds 9. B
11 Pipe just below lower lagoon. Note red water and foam in ditch.
2 '« 7 Lower wastewater holding pond.
13 Emergency spiliway of Towér wastéwater holding pend. Pond
is to the right. Nofe. red water in ditch to left of berm. White
material is lime applied after investigation was underway.
14 Similar view to 13.
15 Similar view to 13 and 14. - |
16 ‘Another view of berm. Lagoon is to the left. HNote shovel and
fresh dirt on berm in center of picture, and red water in ditch
 to right of berm. Flow in this ditch moves toward the viewer
and through the pipe shown in slide 11, then downhiil towards
the river. '
" :V1ew of 1ower wastewater h01d1ng pdnd ﬁ]th copperas pile in

- ——left background.
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. . (Red}
~ 2.2 Pictures taken {continued).

18 Similar view to slide 16.

19 Similar view to siides 16 and 18.

20 Ditch beside berm of lower wastewater holding pond,.showing
red water. ,

21 7 77 similar view to slides 16, 18, and 19._

22 . .—_Close-Gp view of fresh dirt on low portion of lower wastewater
holding pond berm, near shovel shown in slides 16, 18, and 19,

23 -~ -Looking downhill along ditch beside lower lagoon berm. Pipe
.shown in slide 11 is just visible in left background.

24 " 77'Red water in ditch beside Tower lagoon.

25 7 View similar to slide 24.

26 " Looking across lower lagoon, from base of copperas piles.

."\-. T “bmergency spillway is in upper right corner.

27 Similar view to slide 26.

28, - -Pumphouse, showing leakage from pumps inside.

29 Pump for pumping water from lower wastewater holding lagoon
to upper wastewater ho1d1ng Tagoon Note leakage on floor of
pumphouse.. - . I —

30 ~  Similar viéw to slide 29.

AN Workman adding dirt to 1ow port1on of berm of Tower wastewater
holding lagoon. :

32 . Upper wastewater holding 1agoon or evaporatmn pond. Note
low level of water.

33 - —Similar view to slide 32.

34 “Another view of upper wastewater ho]dihg'pond.

35 " Dutfall of pumping system into upper Tagoon.

36..  Same as sT{de 35.

.’A' 7 Pu;ehne carr'ying water from 1ower to upper 1agoon and erosion
ditches. X
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| R 3IMAL
2.2 Pictures taken (continued). ' {Red)
Slide No. ~_Description
38 - Dead fish in Tye River downstream of Rt. 29 bridge.
39 -Copperas piles.
40 Pollen tines on dead trees in Tower lagoon show that pumping

during the day of 12 July 1977 had lowered lagoon level a few
- inches. :
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- o | QRIGINAL
" i oL L B %o W R
) & - ___ggﬁ e -
Pish 1ill No 7 e (Red}
3.0 MAP OF AREA: Include company layout, discharges in arez, exact extent of
. kill, extent of visual stream degradation.
SEE MAPS ATTACHED ' "
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CRIGINAL
{Red)
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3 . 78-01 TE e 3 .
Figli Kill No A s . e i e« e e o T OrGHRAL
4.0 VISUAL OBSERVATIONS: (Red)
Station p.0. mgli pii | Temp. (°1) Dead Fish 7 Color Turbidity
clear
1 8.7 none greenisf) slightly turbid
6.3
2 6.5 none u s1ightly turbid
3 4.7 NA red moderately turbid
4 <4.0 NA dark red |moderately turbid
several
5 4.2 minnows reddish | slightly turbid
6 7.9 6.2 many fish | clear slightly turbid
7 - 7.8 6.2 many fish " slightly turbid
8 7.9 5.2 many fish u slightly turbid
9
10
Station Floating Solids | Surface Film | Flow 7fide Stape Odor (def) Other
1 = vope Tt % NA none
27 - - - s 1 h
3 - o - 1 n
4 _ _ It 1"
5 - . - I 1
6 . - 1 1l
7 = . - T 1t
8 - _ H u
9
10

*See Weather and Fiow

Data Section in

P

.0 Investigators Discussion.
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o , - - LRE GrIGINAL
Fish Kill No. 78-011 — ) T {Red)
4,2 FIsH:
GENERAL APPEARANCE: . . LT - ) . .
nervous, Sscary ' spiraling
sinking tgo bottom j‘fldshlng -
gasping at surface. . ... . .- ..-rubbing against bottom several
unusual coloer ' e j _able to avald capture few
fruntic i e e flont:ng listlessly some )
slugish_____most .= = .= . ... .. _Swinsming upside down o
: other attempting to bury head in bottom -
few :
ARRANGEMENT IN WATER: o
normal distribution aly o _schooling =

moving into other water sources_
{floating towards outlet

nea¥ surface

"crawdinﬂ,water inlet

attempting to leave water _other_
BODY SURFACE: : S
normal aj] Iight & dark patches_ . bieached ... bloated

bluish film: in patches or all over
grayish-white: in patches * or tufts_
deep open lesions with pus and blood

swollen areas as furuncles ~

shallow red ulcers: small_ or large .

body splitring open along mldllne

muscous on skin S L

other ) L o R .

FINS: * = . i S -

normal all _ , ~ “twisted T

swollen ' o o Lexoded .

necrotic - . oIt ) Spots present. white
frayved e o o e e - e T _ black
bluish white _ ...._ . = ) i blood-shot
parasite present .. . . . 7. A,Other.

CAUDAL PEDUNCLE: *

slightly swollen _
very swollen .

. _bluish-whize
T fungusclike tufls

necrotic e = '_‘;73chLr
inflamed _ . - B -

GILLS: * B

g1ll color: bright fed _red X pink white

gill cover widely expanded

swollen

covered with mucus, “food and dirt particles mGSt -

patches: whito brown

— BEAY__

other qills covered with brown deposit, some g11ls WEré:“frayed"

* Indicate approximate number of fish having thesc characteristics.

_See-pathology reports.

Look for

general trends, not specific fish (few, many, all, none).
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s,
¥ish Rill No. 78-011 @? e .. T s B
EYES' ™ - o . - - o {Rﬁﬂ}
normal all, _ bulging -
opayue__ oo onisogn oo T . Coneleye missing

white: lens __-or center

__ "both eyes missing

tiny spots in lens — - iﬁ;grgggdle is inserted_in the eye socketullﬁ
red spots in cornea . and the eye is pressed while fish head is
popeye. - __... - .-  under water, gas bubbles or opaque
other T . fluid escapes. '
% Indicate approximate number of fish having these characteristics. Look for
general trends, not specific fish. (few, many, all, none)
‘OTHER CONDITIONS OR SYMPTOMS NOTED:
See Pathology Reports
5.0 SAMPLES AND ANALYSES: .
5.1 CHEMICAL SAMPLES COLLECTED: _ , B
(circle samples not collected by State Water Control Board)
source {pollution) 2 i~f—P§iiQﬁhd,§f§?- R i
source (oil) ] L  spill area
1/2 gallon glass ....m ° . . = ———quart plastic Z
gallon plastic o o7 tquart plass S _
mercury bottles . - _ . mud e
. SDi; 4 ',,,:::' i
5.2 BIOLOGICAL SAMPLES COLLECTED: *  — ~ S
(circle _sawmples not collected by State Water Control Board)
Fish must be properly identified to genus on lab sheet
fish - ... benthic . - )
oyster e o ee E— = .. elam,_ " . L
crab - - --mussel ) . -
other L o T grher _
i
* Specify whole £ish, edible meat or organs to be anaiized
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S - T T e ORIGINAL
. Seinent e e ppecies; B '1-’7 : ] :'.‘-'_;ﬁ{@{,_ﬂ,_!‘_!_p._,}__s;j.;.p L e lr", N, , (’-i“a.': .
T .LGWM minnow§—“34“"a"l'f':“§‘."iﬁf‘f B8 37" 4 | euRft sh— T
.| suckers 47 0-3|7su n’h‘sh 1 p , .
S.n, bass 10 2| 23 ' -
o e 25 :”3" T TTTTY ' -
G 24th, mn vis, minfows 84 all S.i. bassT T 4 47 THadtoms T 1T T—g11T”
sunfish TT Zﬁ‘) S (4=37) T sucRérs L L A —— 57 eel L E—
(3-4"},(2-5M) S.i. bass 44 ? T [T - 22
} L} 31 3 —— it V!"-‘ EU- . P
Sample Fish Calculation: )
Length of ki1l - 11.5 mi. = 20,240 yds.
. Number 100 yd segments - 24 x 100, £ 2400 yds.
Expansion factor - 20240 _ o 0w B
2q00 - 848
Total number of suckers in 0 to 3 inch length category for all 24 segments
combined ~ 105 d
105 x 8.433 = 885.5 or 886 _
886 - Esf1mated number of suckers in0to3 1nch categor‘y for entire kill
area. , S
[
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Fish Kill Wo._z9-01Yy =5 "D T L

ORIGINAL

~ {Red)

1"' 9.0 COST:

Cost of investigation: Burean of Surveillance -and Ficld Studies, Individual
sheets: _$2169.42 ~ _Enforcewent . *
other: Jab $24.25 '
Cost of freshwater [ish {(€ommission of Came and
Cost. of marine fish: ' S . _ _
Other cost (explain): T ) ; o _g; . i ) '
Total ¢OSt to State of Virginia: - $9,240.70

inland Fisheries): $7,047.03

Copies: Director BSFS, Regional Office, Enforcement, DIS File (orig.),
Commission of Game and Inland Fisheries, Investigator, HATS File

Report completed and distribution made:

(signed) ' ' (date)

Enclosures:

MISC. NOTES: : Cemm L LT e T
History of Past Problems - Monitoring Data and Fish Kiils

The~SWCB has pH data for water quality momitoring stations on the Piney River
and Tye River over the past 4 to_ 7 years. (See the attached map and table for station
Jocations and summary of the data). Note that neariy half {19 of 41) of the pH
readings taken at station B, the first station below the Piney River discharge,
were below the minimunpH standard for this class of waters., ~However, the majority
(15) of these low readings occurred in 1972 and 1974. The last pH standard violation
on record for this station occurred on 3-24-76, the only violation to occur at that
station that year. The other two stations {C.and D) downstream on the Tye River
followed a.similar pattern. The last recorded violation at Station €, occurred on
8-29-75, and at station D on 10-24-72. h

The Board has received reports of, and made investigations of, four fish _kills
on the Piney and Tye Rivers in the 1970's prior to 78-011. The first report, 71-049 was
received in August 1971, and although no fish were found, the stream pH was less :
than 4.0. No additional reports were recejved until Tate summer 1976, when 3 reports
were received within a six week period (77-013, 77-036 and 77-056). Only 20 to 30 .
badly decomposed fish were found during the first investigation on 14 July 1976. '
No dead fish were found during the investigation of 77-036 two weeks later. HNo fish
were found during the investigation of 77-056 on.2 September 1976, but a break in
the berm of the lower lagoon was discovered and the leak was reaching the stream,
turning it red below the discharge and Towering its pH to 4.5. .

The above discussion makes it apparent that pH conditions in the river had :
improved in the last two or three years compared to the early 70°s. Biological )
.. recovary was taking piace and fish were moving back into the area, when a series . .

of minor spills and/or kills occurred between late July and early September 1976.

No further problems occurred until the July 11, 1977-fish kill.
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MISC. NOTES (continued}:

A~ - - S o o

' That the river was just undergoing biological recovery and

underscored by the size distribution of the smallmouth bass coun
total, 96% were four inches or less in tength.

®

ORIGIRAL
{Red)

rebopulation was
t. Of the 5,547

-~
F o]
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ORIGINAL
{Red)
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3 @ © ORIGIHAL
MEMORANDUM __ o o (Red)

State Water Control Board
. 2111 North Hamilton Street . . . _P.0O.Box 11143 Richmond, VA, 23230

L}

SUBJECT: Tye River Fish Kill

TO: —Ron Gregory

FROM: Rod Bodkin €V

DATE: 28 July 1977
COPIES:  ypQ File
Tedd Jett

On Monday 11 July 1977, Larry Simmons and the writer responded to a PReP call
from the Nelsom County Sheriff's Department regarding a fish kill on the Tye
River. According to the report many dead fish of all species had been seen
at the Route 739 bridge near the community of Tye River. We arrived at the
Route 739 bridge at approximately 4:00 p.m. and were able to observe many
dead and dying fish. The majority of the dead fish consisted of smallmouth
bass approximately 3 - 4" in length; however, many other species were seen
including suckers, catfish, bluegills, and various minnows. The pH and
dissolved oxygen concentrations were measured at this time and found to be
6.2  .and 7.9 mg/1 respectively, and a distressed smalimouth bass was

collected. There was a siiall backwash area just under the bridge where a
. large number of fish had collected and where some were still in distress.
Approximately four distressed smallmouth bass were collected from this area.
pH and dissolved oxygen concentrations were also measured here and found to be
5.2. and 7.9 mg/1 respectively.

We then proceeded toward the comiiunity of Piney River in order to confirm the
source of the kill. The Tye River was observed at the Route 158 bridge which

is above the confluence of the Tye and Piney Rivers. e saw several large schools
of minnows and no dead fish were noted. Our next observation was at the Route 674
bridge -over the Piney River near the community of Roses Mill. We saw hundreds of
dead minnows 11tter1ng the stream banks and we were not able to observe any live
fish inthis area. " pH and dissolved oxygen concentrations were measured here and
found to be 6.2 and 7.9 mg/l respectively. :

Upon arrival at the abandoned American Cyanimid Plant an attempt was made to look

at some of the old tailing ponds; however, not being familiar with the site we

were unable to do so. Contact was made with a man at the plant site who apparently
worked for Higgins Engineering”but no relevant information was obtained. A&n
observation of the Piney River was made at the Route 151 bridge near the community )
of Piney River. Abundant fish 1ife was observed and no dead or dying fish were seen.

In order to ascertain the area of ki1l involved we returned to the community of

Tye River and drove downstream looking at the river at every accessible point s
for dead. fish. We did not see any dead fish at the Route €54 bridge and we there-

. fore assumed that the kill ended just above this pomt
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e ORIGIHAL
‘ : , L - (Red)
Tye River Fish Kit1 __. .. = . .. .~ ... . . R
28 July 1977 o - ST
Page 2 : T

At 7:15 p.m. we met with Deputy Sheriff Woods and Game Warden Gary Brantley.

They had both seen & discharge from a tailing pond at the old American Cyanimid
site at approximately 3:00 p.m. and they had collected and refrigerated a sampie
of the effluent. They had also collected and refrigerated two water sampies

taken from the Route 739 bridge on the Tye River. We then returned to Bridgewater

with the samples and arrangements were made to have them submitted to Consolidated
Laboratories in Richmond. :

jES ) . Tl B T -

s
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MEMORANDUM _ - _ - {Ped)
State Water Control Board
. 2111 North Hamilton Street L _P.C.Box11143 Richmend, VA, 23230
SUBJECT: Tye River Fish Kill - Follow Up Memo .
TO: Ron Gregory
FROM: Rod Bodkin @lf)
DATE: 2 September 1977

COPIES: VRO File
Tedd Jett

This memo is a follow up to the one. previously written on the subject fish
ki1l on 28 July 1977. As mentioned in the previous memo Larry Simmons and
the writer observed many fish in distress upon arrival at the Route 739
bridge. A1l of the distressed fish were smallmouth bass approximately

3 - 4 inches in length.

The first distressed bass was observed from the bridge swimming lethargically
at the top of the river and drifting aimlessly with the current. We then
went down to the shore line about 60 yards downstream of the bridge and we
were able to see the distressed bass drifting toward the shore line. The
bass was then observed rubbing itself vigorously on small rocks on the-

. bottom of the river. 1t exhibited this behavior_at two different tnnes

while we were watching it. The fish was then collected and put on ice.

We saw many distressed smallmouth bass in the backwash area under the Route 739
bridge as mentioned in paragraph one of the previous memo. Most the dying fish
were lying on or near the bottom and were gasping. Four dying smalimouth bass
were collected from this area and only one made an attempt to get away when we
were trying to collect it. )
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Fish K111 No._78-011

5.3 CHEMICAL ARALYSIS

chieck box for requested analysis

CRIGINAL
{(Red)

. Station 1. 2. .
Dgte - 7-13-77 7-13-77" ~
Time 1240 1230_
Lab Number 13787 13786
Parameter -
BODg, mg/l
MPN [/ 100 ml ,, -
pH {laboratory 7.5 2,9
Acidity (total) mwg/l 10 3

Alkalinity (total), mg/l

Phth Alkalinity, mg/l

-Settlcable Sollds, wgll,

Total Solids - tot,

Susp. Solids-

Vol,
Fix,

Tot,
Vol,
Fix,

ogfl

mgfl

mg/1

mgfl

mgll

mgfl

‘Chlorides, mgfl as €l .

.Tot Nie,

Ammonia,
Nitrite,

Nitrate,

kiel, mp/l as W

mg/l as N

mg/l as N

mg/l as ¥

Hydrol., Phosphates, mg/l as I

Orthoe Phosphates, mg/l as P

Total Phosphates, mg/l as P

Chromium Tot, wgfl

Zinc, mg/l

Lead, ug/l

Iiron, mefl

* Copper, mgfl .

Manganese, mg/l

Heoxane Extractables, mgfl

Chemical Oxypen Demand, mg/l

*0ils by Infrarcd, mg/l

100030

8 B e T T —— - ...‘__ _,_~1




Thn RETY o,

7'nuh5!7mgjlfﬂiﬂﬂm

s/ 100w

A8=UaL
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clhinck bux for :Lqu;qtrd 1ntl)sic

Station
Date
Tlmo
Lal Number

Paramcter ~..

3

7-12-77

7
7-11-77

2100

LmAS

1200

L-77

metals
bottle

pH (]1hor\t01y

4.8

4.8

Ac;d!ty (toLul) mhll

A]ial1njty (toLnl), mgf1

Phth Alknlinity, mg/l

SottiLablo Solids. nn/l

Total Sol{ds -~ tot, mpfl

= Vol, mg/l

Fix, mg/l

Suzp. Soi}qf- -Eolj_ﬁéfi-

Vol, mg/l

Fix, mg/fl -

' Chlorides, mg/l as. Cl

" Tfor Wit, kjel, mgfl as N

1

;_Néé;ufe,_égjl as 3

fJU[Jﬁ.ElDDDD@ EEEBDDB DQDD ] DDDDD[E%‘D

_ Total Pho;pha;es. mE?iﬁas 13

Trow, mefl

30115 by ]nfrared, mg/l )
‘Sulfate

Amnonda, mgfl as N

Mitrite, mppfl as o

lidrol. Phosphates, mg/1 as 0y

Ortho Phosphatou. mg/l as p

Chromium Tot, mg/l

0.10

Zine, mg/l_

0.20

-Lead. ngfl

0.1~

1,500

0.40

Coﬁggr, hg/i

. Hangwese, mg/l . - -

Hoydnc Extrarfabgés, mg/i

_Chvmlcal nyLcn Dumwnd. mbfl

5,600° "~

5,600

48

38

100 e

11

Conductivity

4400

110

(m1cr0-mhos/cm)
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Figures 3A and 3B. Field and Laboratory Data. The following two maps
contain a summary of all field and laboratory chemical data. Al1 chemical
data other than pH is given in mg/1.

LEGEND:

“'Station number

" Month- day-year

-

fi;M111tary time (NR - Not Recorded)

F pH = field pH In1t1a1s of person co]1ect1ng sample

and/or performing field tests:

L pH = laboratory pH
. RG = Ronald A. Gregory
DO = dissolved oxygen JR = John V. Roland
GB = Gary Brantley
Cr = chromium RB = Roderick V. Bodkin
Cu = copper ; s - T o
Fe =-iron ;s o
. R o
Pb = lead , . o

Zn ==zinc - e e
SO4 = sulfates . ... L. Ll V,Zijim;,'?
< = "less than"

«1) Station location
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Figh KI11 No.

G0 TOXICITY OF ELEMENTS INVOLVED AS REPORTED IN LATEST LITKRATURL:

RETERENCE:

78-011

See Attached Report

REFERENCLE:
REFERENCE:
REFERENCE: -

REFERENCE:

REMARKS :

7 .0 BENTHIC, ALGAL EXAMINATION (CURSORY):

s
/

A

ORIGIKAL

(Rad)

Station

Substrate

Aquatic Algae T

plants

Benthic
animals

Tolerance ¥

How compare

117 [ Fac

Sensit

with control

10
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" of iron and sulfate, Fet2and S04~

0a. GRIGINAL
{Red)

6.0 Toxicity of Elements Involved as Reported in the Latest Literature:

A. Chemistry of Copperas

Copperas is ferrous sulfate, FeSO% THo g. In the presence of, oxygen and
water, ferrous sulfate is 0x1d1zed to form sulfuric acid and other by-products
as shown below:

(1) 12 FeSDy + 3 0p + 6 Ha0 » 4 Fep(SO4)3 + Fe(OH)3¢
copperas  oxygen water ferrwc— ferric
su]fate hydrox1de

(2) Fe (SO }o + 6 H 0+ Fe(OH) ¢+ 3 H 50
2220403 2 4
ferric water ferr1c sulfuric
sulfate hydroxide acid

-

(Herricks and Cairns,n.d.; Yeasted and Shane,1976)

The sulfuric acid produted’was responsible for the low pH of the runoff.
from the copperas piles. Our labgratory results showed that high concentrations
, were also prescnt in solution in the vunoff
water, due to dissociation of the water-soluble reactants and products.

B. Effects of Low pH on Fish.

Acceptabie pH levels for fish are determined in part by such accompanying
conditions as temperature, dissolved oxygen, and the type and amount of other
ions presefit (McKee and Wolf, 1963.) AcceptabTe values cited in the Titerature .
vary considerably, not only from one spec1es of fish to another, but also from
investigator to investigator.

Generally, pH levels must be below 5.0 to be lethal, with mortalities
progressively increasing below this level (Doudoroff and Katz, 1953). Behavioral

“and physiological signs of stress begin to appear in the range pH 5.8 to pH

5.0 {Falk and Dunson, 1977). The range pH 5.0 to pH 4.0 is the Tower lethal
Timit for most fish studied whiie no references couId be found for survival
below pH 3.3.

Most of the pH-lethality literature deals with brook trout typical survival
times for that species are as follows:

pH Survival time for trout ~ N T B -
4.2 - up to 88% survival for 5 days {Dively et. al.,1977)
3.5 32 hours {(average) , (Falk and Dunson, 1977)
3.5 3 days (max.) ) - (Robinson et.al., 1976)
3.25 2 days (Yextremely tolerant" fish)

1 day (avg.) (Robinson et.al., 1976) °

3.15 11.2 hours (min, after acclim.) (Fatk and Dunson, 1977)

28.3 hours (max, after acclim.)

hime —eee - A mmee —ee— ee L W . T I

st
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For other species, the fo]low1ng table prov1des genera] information (McKee and
Wolf, 1963):

4,6 lower limit for perch

4.3 killed carp in 5 days

4.0 Tower Timit for bluegill in HC

3.6  96-Hr. TLm for bluegill

3.3  trout survived without adverse effects (time unspecified)

When exposed to acidic conditions, fish will exhibit excessivemucous secretion,
enlargement of themucous cells of the gills, nares, and integument, and most

importantly; gross” d1sarrangement of the cells of gill lameliae (Daye and
Garside, 1976).

From our field investigation we know that the pH in the receiving strean
was lowered to at least 4.8 at station 7_which was over seven miles below the
plant. Furthermore, this sample was apparent1y collected .several hours after
the spill had occurred; the red coloration noted by Mr. Wright at 0630 had
dispersed before Warden Brantley collected his sample at 1200. If the stream -
contained enough effluent to be discolored at one time, it can be assumed that
~-the pH was much 1ower than ‘4.8, approaching the pH of 2. 5 of the discharge at
U.S. Titanium.

In view of the literature cited above, it is high]y possible that low
pH alone caused the kill. At least one of the fish collected moribound from
the kill area exhibited the gill tissue damage, and all of the fish exhibited
the excess muchs production, referved o in the Iiterature. Some fish were also
observed rubbing and scraping themselves on the substrate. However, there
is evidence that other toxicities were invtlved. .. .

C. Toxigity of Iron, Ferric Hydroxide and Ferrous Sulfate.

The exact mechanism of iron toxicity is ndt resolved, but the EPA's criteria
for iron in order to protect fresh water aquatic 1ife is 1.0 mg/1. Some fish
will Tive in higher concentrations, but death of pike and trout is recorded
at 1-2 mg/1. Brandt (1948), cited in the EPA Criteria, found that carp died
at a concentration of 0.9 mg/) iron when the pH was 5.5, indicating that the
toxicity of iron is greatly increased at low pH leveis.

It is believed that the major toxic mechanism of fron is that of the ferric
hydroxide formed by the dissociated fron in combination with hydroxyl ions in
the water. This compound is a prec1p1tate which ranges in color from yellow to
red-brown, and was probably, in suspension, the cause of the color of the ponds
and of the river mentioned in this report. Iron oxide, a red solid, can
sometimes form from dissoclved iron. Death of fish is caused. by obstruction
and corrosion of the gills as these compounds, especially the hydroxide, are
deposited from precipitated floc,or directly precipitate upon the gill tissues.
Involved in this can be reactionwof the hydrox1de with the alkaline mucus of the
g111s (Douderoff and Katz,1953; Echavez,1954; McKee and Wolfe,1963,Guality
Criteria-for Water, 1976).
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Experiments test1ng dxrectTy the tox1c1ty of ferrous suifate are c1t£d )

by Doudoroff and Katz (1953). Carpenter {1927) stated that minnows survived
144 minutes {about 2 1/2 hours) in 0.1 N ferrous sulfate (about 7600 mg/1).
Clark and Adams (1912) stated that a concentration of 1.28 ppm Fe in a solution
of ferrous suifate killed “certain fish" within 24 hours. E11is (1937) and
Sanborn (1945) reported that 1,000 ppm Fe504 in hard water and pH 6.4 was
fatal to goldfish. in 2 to 10 hours, that 100 ppm in tap water was fatal
to black bass and bluegill sunfish in 2.5 to 7 days, but not to goldfish in that
period of time, and that 50 ppm and pH 6.6 did not kill bass, bluegill or
goldfish in seven days. Belding {1927} found that 133 ppm was the lowest
concentration that kilied brook trout within 24 hours.

The concentration of iron from the distharge was measured from a sample
taken 7-12-77 and found to be 1500 mg/1 (ppm}. If this were assumed to
represerit dissaciated ferrous sulfate, the concentratign of FeSO would be
about 4,350 mg/1.

It is obvious from the 1iterature that salts of iron, including ferrous
sulfate, can be directly toxic to fish, expecially at Tow pH levels. That
high levels of iron occurred in the Piney and Tye can be inferred from the high
levels found in the discharge and the reddish discoloration of the receiving
streams far below the discharge. In addition. several of the fish collected
for pathological examination had the dark brown coating of precipitated iron
on their gills, which undoubted]y restricted respiration and may have suffocated
Them.

ConcTusion: The k111 was_ caused by Jow pH copperas runoff efther via
‘the injurious effects of Tow pH alone, or low pH acting in concert with iron,
whose toxicity is enhanced by Tow pH. Futhermore there was evidence of iron
precipitation on gil] surfaces wh}ch would _have h1ndered respiration and may
have led to suffocation.
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8.0 ROUGH FIGURES FOR FISH COUNT:

8.1 Lake, pond or river; total count of every fish:

OR
73,056

B.2 100 vard segment/half mile afca"count;rlﬂkg_pr river:_

Total distance of kill-in stream/pond miles/acres: ,,1]‘5 mites . .

Species, No.,

Sepment Spocies, No. size ~ " Species, No.p size Size
{lst. fish seen)
1gt. 100 vds. -. -{ minnows 87 all | suckers . 3 9-10
' suckers 3 0-3 T
[1] 1 74’_'6
n 1T 7-8
2nd. 100 yds. minnows 36 ~atl
suckers | 0-3
L . '| I-5
- s.m. bass 1 3
3rd. 100 yds. minnows 35 all
' s.m, bass | 3 -
madtoms 1 all .
4ih. 100 yds. | minnows 134 ~  alij~ -
Sth. 100 yds. minnows 431 all
suckers 3 0-3
[ ‘ A“‘] ] 4_6
s.m. bass 2 S
6th. 100 yds. minnows 319 all T synfish 1 3
darters__ 1 all
_ . suckers 2 0-3
_l.s.m. bass 1 3 —
7th, 100 vds. minnows 354 all | madtoms 2. .aill
i suckers 1 4-6 ‘
R R -
_ s.m. bass ] 4
8. 100 yds, _minnows_367 all {“madioms 1 T
suckers "2 9-10 sunfish 1 3
! . A " ] 4
o 1 s, bass 2 3 ! ] 7 o
9th, 100 yds. _minnows 525 allls.m, bass * 1 5 [sunfish 1 6
suckers 1 4-6 | madtoms 1 all .
s.m,_bass 6 .3 |sunfish = 1 3
L 1] 7’ N 4 1 "I 4
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Scpment __Species, ™ No,, §izp moc:(, No., Size  Specics, No., size .
10ch. 160 vds. minnows 239° 'a’H] s.m. Lass 9 2. isunfish ] 4
~ 1 {Suckers 7 0=31 i 15 3 |«
S 1 7-81 ¥ 2 4
r 1 111 madtons 4 all ,
1ith. 100 yds. ) minnows 724 all| s.m. bass 2 7 |madtoms 4 all-
suckers 4 4-6 " 1 3 leel ] 24
o 1 " 7-8 ! 2 4
ﬂ L ] T — T 5
12th. 100 yds. [ minnows 649 all] s.m. bass 2 3 irockbass i 4
i suckers 3 4-6 " 5 4 " 7
; L T " 15
madtoms. 9 allj sunﬁ sh 1 4 |
15th. 100 vds. — | minnows 56577 —alll suckers 1 11 is.m. bass b 5
_supfish _ 3 31} suckers 4 0-3] s.m, bass 17 23 " T 8
2 4 u 5 A76| i 103 [madtoms T an
TS S 1 7-8 L 13 4 1. _ '
Aath. yas. M NNOWS il .9.12____ s 6__9-10 s.m. bass 20 3
madtoms 5 all| suckers_ - %]% ”&ugkﬁ— Y S0, 17 4
sunfish (2:2), (73" letiomy w _ 46 ;i 7. 14 ; 7 5
(6=8"),(2-5"},(2-6" .(ZJ”l_sus_lser_S 7-8! s.m. bass 30 2l " ] 6.
15¢h. 100 }J‘“ |‘minnows. 352 _alli suckers. 2___12{sunfish T 3
_.I‘.QQ}S__a_iS 51 sLLckers T 0.3 s.m. bass 36 2 ! 1 Z
o 1__ I 1 4-6 " 19 4 ! ] b
_Suckers 1 154 " 3 __9-10 " 1 b _ N
16th. 100 yds.- - vinnows_ 86__alll__suckers ~ 5 9-10]s.m. bass 10 4
] “lsuckers 17 0-3] T2 12 Sunfish Z 3T
. 1 46 _s.m. bass 38 T2 ““‘ l 57
_ u 2__7-8 N I3 1 7
17th, 100 yds. minnows 145 aT1| suckers 5"9’30""&".‘3%1‘."‘5&'55 36773
sunfish (3-2%),(1-3") lsuckers 6~ 0-3| T MY 5
(-84, (0-7"7 T 7 TEZ6 i T2 fadtone 21T
} “ T 7-8|  s.m. bass 9 7 " T
18th. 100 yds, minnows 165 all Suckeyrs™ 37 12T s bass 10 3
O suckers 6 Q-3 2T 14T sunﬁsh R R Sl
" 6 9-10y T T I i
- " T 1T STW.TbhESST 4T T2 "
TR, 160 vds. — inddws ™ 1237 @11} §.ii. bass™ 37 T4 sunfish 1 4=
T |suékers 5 0-3] T [ 5 " l 5~
s.m, bass = 42 2 sunfish 3 4 2 6
_ - 10 “3f R B
20th7 f{f(f":;‘g‘j‘_-_'"—-'-"nﬂnnows““‘““38" ally~—~s.m. " bass — 73y
N suckers T 70-3 sunfish 1775 -
2 2 '
o s.m. bass 5 2 —
21st.100 yds. ~ minnows 96 aili__s.m. bass 33 3| sunfish 1
—__{suckers T 0-3] T 6 4)rockbass 1 3"‘
— ] 1 ]zl s ]"—' 7 ) :
s.m, bass 6 " ""2]" ‘madtoms 1 "all -
22nd, 100 N - minnows 1337871 suckers 111\ 5.m. bass 17 3
sunfish 2 suckers 36 0-31 ! IR 5 4
o A " 17713 " 1 5
e ot N o 1910 s.m. bass 22 7| " 0
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MEMORANDUM _ =~ o (Red)

. 2111 North Hamilton Street _ ST P.D.Box 11143 Richmond, VA, 23230

SUBJECT: Piney River - Tye River Fish Kill FY 78-011 (PC 78-028)

TO: ~Ron Gregory . .. L
FROM: Tom Mizell  Tem T gt )
DATE: 25 July 1977
COPIES: PR_EP CO’ord:inatof; o - __;
T. H. Jett . e S
BAT : - -
BE =~ . ot T

On 11 July 1977 the VRO received notification of a fish ki1l on the Tye R1ver
Larry Simmons and Rod Bodkin investigated the vriver that date accompanied by
Gary Brantley, Game.Warden and Nelson County Deputy Sheriff Ron Wood. The kill
was initially reported by Mr. William D. Wright (Phone 804-263-4628 of Arrington,
Virginia on the morning of 11 July 1977.

On 12 Ju]y 1977 the writer and Chuck Auckerman met w1th the following persons to -
. continue the investigation:

Gary Brantley, Game Warden (Phone 804-263-4012)

Ron Wood, Nelson County Deputy Sheriff (Phone 804-263-4242)

Woody Greenberg, Public Project Techn1c1an, Nelson C0unty(Phone 804-263-4873)
Ron Gregory, DES

John Roland, BSFS

Mark Stedfe1d, DES ]

Dennis Testerman, DES . - B

Messrs. Brantley, Wood, Greenberg, and Mizell made an onsite investigation of

U. S. Titanium's facilities at Piney River while the others began counting dead
fish. Mr. Brantiey and Mr. Wood noted that on 17 July 1977 they observed a dis-
charge from U. S. Titanium's facilities to Piney River. This occurred subsequent
to a Sunday night rainfall approximating 3/4" of rain. WMr. Brantley and Mr. Wood
further noted that observat1ons of the r1vers on Sunday 10 July 1977 did not re-
flect any problems. _

Prior to leaving the YRO the writer had contacted Brian Higgins of Higgins Engineer-
ing who operates the wastewater punping system for U. S. Titanium. During the tele-
phone conversation Mr. Higgins was made aware of a fish ki1l and advised of a possible
malfunction of the waste holding facilities at U. S. Titanium facilities at Piney
River {which consists of two holding ponds to recycle rainfail runoff from waste
copperas piles). ‘
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Piney River - Tye River FY 78-011 (PC 78~ 028)
25 July 1977 :
Page 2

ORIGINAL
{Red)

When we arrived on site approximateiy 11;15 AM, we viewed the metal culvert,
adjacent to the railroad tracks, discharg1ng to Piney River. This was: reperted

by Mr. Brantley and Mr. Wood as discharging on 11 July 1977, Atfachment 1 re-
flects our visual observations on 12 July 1977. We traced the flow from the

above mentioned culvert, as it parallels the Virginia Blue Ridge Railroad tracks,
for approximately 300 feet. The flow was observed to be red indicative of the
wastewaters contained in the wastewater holding ponds. The Tower pond was observed
to be filled and overfiowing at a low peint in the southeastern corner of the sur-
rounding berm. The overflow was mixing with the small stream which parallels a
portion of the bermresulting in the red coloration. Woody Greenberg, also a free
lance reporter, took movies of the flow into Piney River and from the lower pond.

Mr. Higgins had arrived at the site approximately the same time and cut the pumps

on shortly before we viewed the lower pond. When questioned Mr. Higgins could not
teil the writer when the pumps were last operated. The pumps are operated manually.
Mr. Higgins had also placed a few shovels of dirt in the Tow point to eliminate the
discharge from the lower pond. The writer advised Mr. Higgins to place some more
dirt in the depression to attempt to assure the berm's integrity and provide ad-
ditional holding capacity. Mr. Higgins was also requested to improve the berm at
the southeastern corner to provide a few more inches holding capacity. He added
more dirt in the depression but he was not receptive to modifying the corner as he -
explained it serves as an emergency spiliway. His operational arrangements with

U. 5. Titanium apparently only involves operation of the pumping facilities associat-
ed with the wastewater holding ponds. The writer advised Mr. Higgins that the staff
woul? contact U. S. Tatan1um to not1fy them of the need to 1mprove the existiing
facilities. . : SO

In previous correspondences from the VRO the need for dredging the final pond has
been addressed. Mr. Higgins stated that the pond was last dredged in April 1977.
The upper reservoir was next observed. Considerable storage capacity was available
as the discharge pipes were approximately three feet above the water level. 1t ap-
peared that the water Ievel was appPOXImateTy six feet below the high water level
line.

At approximately 1:30 P.M. the writer contacted the VRO to report the findings of
the investigation. "It was anticipated that U. S. Titanium would be contacted and
advised of the problem (i.e. the need to strengthen the berms and draw the level
down in the lower reservoir o provide capacity for additional rainfall runoff from
the copperas piles)

Gary Brantley and the writer ‘returned to the site and viewed the lower pond at
approximately 2:30 P.M. The level had lowered approximately two inches as reflect-
ed by a high water mark on dead trees in the pond. The pumps were operating and

Mr. Higgins had apparently left the site. It was noted that a few sacks of dolomitic
Timestone had been placed in the stream just below the emergency spillway. )

The wWriter then assisted with the fish count. While taking a count at the station
just downstream of the Tye River Bridge (State Route 739) Mrs. William wright intro-
duced herself and-described her husband's observation of the previous day 1.e.
while fishing Monday morning, 11 July 1977, at approximately 6:30 A.M. the stream
appeared red. However, by 11:00 A.M, the cond1t1on had cleared up. The writer told
Mrs. Wright that she wouid be advised of the staff's findings.
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‘Piney River - Tye River FY 78-011_(PC /8- 028)
25 July 1977
. Page 3

- B . ORIGINAL

A thunderstorm hit the area in the early evening and prior to leaving the area
the writer and Deputy Sheriff Wood and the rest of the SWCB investigators made

a final inspection of the U. S, Titanium facilities. The pumps were operating.
it appeared that the ievel in the lower reservoir had risen approximately one
inch refiecting the flow contribution due to the rainfall. Deputy Sheriff Hood
reported that his rain gage near Piney River indicated 0.6 inch of rain due to
the 12 July 1977 thunderstorm. Prior to leaving the site pH measurements of the
final ponds contents were.obtained by Ron Gregory.

Several slides of the wastewater facilities were taken throughout the day and
attachment two reflects_the vantage p01nts from wh1ch the s]1des were taken.

Please refer to separate memorandum reflect1ng 1nvastlgat1on of 11 July 1977.

Woody Greenberg requested that the staff keep Nelson County Board of Supervisors
advised of our findings and action. Also since the fish ki1l Mr. Earl Bryant

~ (263-5547) and John Scott Carter (946- 23]6)have asked that they alsc be advised
of SWCB action concerning the matter .

CTM/JW -'; iy | -'ﬁ,'-, :”_; "-' '7' T '(._” _ - -_— ,., e - [ LT - -
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@ " ' s QRIGUHAL
: L _ (Red)
o * PATHOLOGY REPORT _
. Name _David K. Paylor . o Fish Kill # 78-011
Size 14 : - - ... . _Date Examined 972777 7
Sex e Examined moribund dead x )
Preservative _frozen_ ... ... sampled moribund “x__ dead
I External B o T - :

Sides (hemorrhaging, necrosis, parasites, bacteria, etc.):
normal

Fins (hemorrhaging, necrosis, parasites, bacteria, fray1ng, etc.):
normal

Gills: TA. General appearance & color: Gills severely frayed and eroded - in
some cases only the filament remains. Yellow-brown foreign substance on
filaments and B. Microscopitc (hemorrhaging, hyperplasia, eneurysms, bacteria, parasites}:
in mucous. - large accumulation of foreign material around filaments and 1in mucous

Other abnormalities:

II Internal

. General appearance of viscera (hemorvhaging, edema, parasites, etc.):
normal art .
Intestinal tract (full, empty, bloody, mucous, parasites, etc.):

Organs (hemorrhaging, color, bacter1a, paras1tes, etc,).

Liver: ; B : | "59193”:
' Pyloric caeca:
Kidney: . U e
Swim Bladder:
Gall Bladder: ' ' : T Other:

* 111 Hematology, Histology, Bacteriology, Parasitology --- attach sheets
1V Sumiiary and Conciusions: On one gill approx. 50-60% of outer 9111 arch was
destroyed. Two pathological problems found in gxl]s
1. Extensive fraying and erosion.
Foréign mater1al‘was unidentified but was enough to inhibit resp1rat10n. There
was sonie mytous production which may have been associated.
b The gill erosion was riot due to any infectious agent. It could have been caused

by a highly corrosive substance in the water. AM%P g
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as B ORIGINAL

e {Red}
= PATHOLOGY REPORT ~ |
. Name David K. Paylor " T 0 Ll L FishKill #7800
Species _smallmoith bass . Date Received  7/11/77 )
Size _3-9%_ e e iew ... Date Exsmined ~ §/2/77 -
Sex T ol imes -ee— EXamined moribund “dead x }
Preservatiye frozen ~ Tl - Sampled moribund x  dead )
I External ~? o
Sides (hemorrhaging, necroéis, parasites, bacteria, etc.):
normal

~ Fins (hemorrhaging; necrosis, parasites, bacteria, fraying, etc.):
normal

Gills: A. General appearance & color: Mostly decayed but with yellow brown
foreign material in the mucous. , _
B. Microscopic (hemorrhaging, hyperplasia, aneurysms, bacteria, parasites):
Yeilow brown foreign material abundant

Other abnormalities:

Il Internal

. General appearance of viscera (hemorrhaging, edema, parasites, etc.):
normal ro

A

Intestinal tract (full, empty, bloody, mucous, parasites, ete. )

Organs (hemorrhaging, color, bacteria, parasites, etc.):

Liver: ' o ”;_ _ ‘ Smeen
Pyloric caeca:
Kidney: B
Swim Bladder:
Gall Bladder: oo " Other:

© 111 Hematology, Histology, Bacterioldgy; Parésito]ogy --- attach sheets
IV Sunmary and Conclusions: ) -
The gills were mostly decayed, possibly because £ﬁéy_ére very small and require little

time to decay. Not much could be concluded except for the abundance of the
yellow-brown foreign substance. o

100099
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E : S - Sheet No. )

nialial
REPLACEMENT COST OF FISH 0lialin

(Red)
Fish Kill No. 78-011 o
- :”Siée o - Individual | 'l:otal
Species & Common Name (Inches) Number Value Value
Anquillidae_freshwater _
eel family B
Anguilly voStrata, — - o 8 035 28
American eel 24 25 - 57 L[4 35
Catostomidae sucker 0-3 886 , e SIS0
family, including: 4-6 ' 329 .. e <3 (a7
Catostlomug commersont, 7-8 110 A7 /4. 7 :
white sucker 9-10 295 . . - c A3 ip 75
Hypentelium nigricans 11 51 L ? e
northern hog sucker 12 127 ' 3 /278
13 8 .34 L.72
14 T 4 43S
Centrarehidge sunfish . ]
Amploplites m&%’l};z&;‘}z{s 3 8 7 5%
rock bass 4 8 YT LSO
5 8 s g La
6 - L
7 17 /.7 WA
Sub-
Grand Total $339.77

Signed:%/%é{d@ﬁz

" (chiei, Féif Division, CGIF) |
Date: September 1, 1977

Form 36-75

100:00
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.- SheetNo. 2
REPLACEMENT GOST OF FISH ORIGINAL
{Red}
. Fish Kill No.  78-071
’ -Si:.;e | lndividaual Total
Species & Common Name {Inches} Number Value Value -
Lepomig sp. sunfishes 1 8 A _ gf -
including L. auritus 2 84 7 YO
redbreast sunfish 3 261 13 1.0.03
4 186 e s I3 9
5 67 D 2680
6 51 &P 3468
- 7 51 w4 K124
Mieropterus dolomieut ? 2311 i / 37727
smallmouth bass 3 2218 L 55 / #9530
4 818 % 932,52,
5 127 /L5 /bl
6 25 /.7 42757
7 17 /.27 33.83
L 8 8 2,15 R
g - e -
10 17 L. A5 A s
1 8 J. /3 35Tl
Cyprinidae minnows | a11 sizes 64,456 L3 [ F33.48 _
baitfish including . e T o
shiners, dace, chubs,
stonerollers, and fallfish
Sba Tota $6,667..42
Stgned - ol e
(Chief, Fistf Blivision, CGIF}
Date: September 1, 1977
Form 36-75
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o R e . SheetNo. 3
REPLACEMENT COST OF FISH ORIGINAL
R | (Red)
Fish Kill No. 78-011 -

" Size . ' Individual Total
Species & Common Name - (Inches) Number Value Value
Percidae perch family = all sizes 8 ./ _ P24

darters ' )

Ictaluvidge catfish all sizes /4 |- 7 34 9L

Noturus sp. madtoms

_probably N. insignis
margined madtoms.

Sub-Total $39.82

Grand Total 73,056 $7,047.03

ol (LA

Signed:
' . CGIF)

Vision

'hief, Fis
Date: September 1, 1977

Form‘36-75
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el ~ v
VIRGINIA STATL WATER CONTROL BOARD ORIGIRAL

Tk Kl bvestination Mo, 7.5&:0 1y * (Red)

Fotal Costs Summary

Hemized below e expenses uuum'cl hy the Vlr;,uu.n State W.ncr Conteal Board during the
subject fish Ml investigation.

. Number of personnel involved in investigation: | 2_ 3 "

Tetal man-houws in ficld and repont prvp,mnmn Q- 9 6 g‘

Total man-hows in Liboratory:

Fotal wage expense based on hourly rate for all participants: oL o0, __}__89___8_3_2_7_‘_1
Total wige expense (or laboralory: © ... imm o e e 225 ,
Total number of wiles driven by State e !t { O T e
Total milcage expense for use of state agency, pout car {18 permiie) - ... ... 1 6 5« 3 O
Total number of mites diiven by private cars 7 )
Total milcage expense for use of private car [ — cents/mile) s
Total expense Tor travel By train, planc or Bust .ot ve e o i e ae e, - )
Rates for boat use:. : Daity cost Hourly operating cost
Canoe and Flathottom {narrow)  $ 6.25 % 3.00
Wide Flathoutom ) §.50 b AME
Glassmaster 17" Outboard 15.00 s 6.50°
Glassmaster, 19" Outboard 2500 . 750
Glassmaster 19° Inboard 31.00 - %11
Carousel B 3w - .. 8BS0
FishfSki, T-Crail =~~~ T 37000 0 T L w0
Number of days boat was used: 2—
Number of hours boat was uscd: Z o
“Total expense for Boatuse: ... . .. e i e e e e e e e e e _§_3_'5_Q_., - -
Total number of nights spent in dicld lor alt participants:— 77 . .

v e e A FemFuTd a e w % os e e Te s .

Fotal expense Tor Jodging: . . e oo 0 v v as

Total number of meals for afl participants: ‘ 5

34.59

Total expense Tor meals: L.

e T T A R

i

Miscotbaneaas ftems (ee, talls, b, erl) taclude ttemy, guantity, and cost:
Icg, ©-32, Etlm+ PROC, 00

Total expenses Tor mlsgcli‘mcnuu items: e e a re e wwe s 4 e s l2. Q Z

Bioassay Cosls . . .. L L o em e e it s e e e e s ~ - -
L ) R oo

AdMINISIFQIIVE COSIS Lt o o o v s e m v et B S0d Do oy« 8 47 v e u e ol s _.@__'_5__._____ -

2.193.6 6’7

OFAL EXPENST
: C Signed by M /»—2—6; a-v-'-;/

Effeciive date: : W‘ _ ,U.,ub 7 «5 m 77
7 y

rwwrbe“




o

. LABORMDR‘{ COSTS
. oo -8 ORIGINAL
.. - F1sh Kﬂ] No. 23—-0” {Red)

. Parameter T T " No, of Analysis Cost per Analysis Total Cost
Arsenic - T Tt TR 2.00 , -
BODg mg/1 - ' 475 “ ' '
Cadiium e 50
Calcium ] 1.00
Chemical Oxygen Demand, mg/1 ] , 5.75
Chlorides ... .. O .60
Chrymium total, mg/l ] I , .50 O, 50O
Coliform, total N 3,00
Coliform, Fecal o - 1.50
Conduct1v1ty o L B 75 .
Copper . ] , _ ~ .50 0.50
Havdness .. . o0 woe o entoo 1.0Q0
flerbicides . - . = - No Charge . )
Hexane Extractabies mg/l , - 17.50 i
ron, mq/] o | B .50 0.50
Infrared, mg/1 _ : 50,00
Lead mg/1 . . { . 1.25° {, 2.5 B
Manganese,’ ng/l o ] ] .50 .
Mercury T 1.50
Nickel L ) .50 .

*Nutrients = " F LT . 0.90 4
Py glkatinity o ' ] ] .80 , 2.2720 o
Pesticides_ T e _No Charga S

.S_etﬂeab]e Solids . . ... L __ oy
Suspended Solids .~ . — .00 ‘
Sulfate _ 4- ) .20 4. 4O
Total Solids i o , 2.00
Turbidity . S .75
Zinc, mg/l - L I .50 Ye L
Others: e _

Total Ocgane Chrbosa, 3 Y oY) 1200
Co n;:Lw_hufi}J , 2. 74 e 2L

* Nutrients: Tot. Nit., Amnonia, Nitrate, Nitrite, Total Phosphates, Ortho Phosphates,
Hydrol. Phosphates.

Grand Total 9*4. 3-3

Approved by f%!]_z{ﬁ&z’}—’ .
( tw ed/ Signature)
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C Renwmave. JBONT ST T T gusimal
. .1 STATION DESCRIPTION:

1. Piney R., rt. 151 Sridge, upstream of U.S. Titanium property. .

. 2. Piney R., U.S.Titanium property, 3 meters upstream of discharge pipe.

(:)U S. Titanium d1scharge

4, Pool below U.S. than1um d1scharge p1pe y

5, Piney R.,U.S: Titanium property, 5 meters below discharge pipe in discharge plume.
6. Piney River, at rt. 674 bridge, Rose Mill, approx. Z.Z'km. below U.S. Titanium

discharge pipe.

7. Tye R., rt. 739 bridge, Tye River post off1ce approx. 12 km. below U.S. Titanium
dlscharge pipe.

g. Tye R., backwater pool beneath rt. 737 bridge.

g. L oo oL

10, e T L I

' K
.i.2 PICTURES TAKEN: (didentify pictures: slides (s)_ or prints (p) )

._.7 /

i . !
Location: A
i, . . - 6. o .
2 A "
3. .8 N
4. R
5 .

* See attached 1ist. A1l slides were taken by Tom Mizell, V.R.0. on
12 July 1977." His map following the list shows the 10cat1ons where
some of the slides were taken.

190105




_1
!

,D.jD O OO

=

Alkalinity (roral), qpfl'

" Total solfds - tot,

“For ¥it, kjel, mpfl as N __

Copper, mg/l

, Hanpgmess,

'UDDDBE HaRE000

1
b

leds kil Slo,

-

--L&'-Ull

*

5.3 CREMICAL ANALYLIS

chrek bux Tor requested analysis

v

Station
Date

Time

Lab Number

Paramcter =.. .

I\n”s . mr_’ 1

3

1-12-77

gﬁaﬁiﬂﬁ
{;‘lb‘{;}

7
TV

7
—7-TI=77_

23100

L~£S

1200

1200
=7

metals
battle

nek /300 nd

plt {1ahoratory

2.5

4.8

. 4.8

Aciﬂltyg{tntgljﬂfgfl T

Phth Alkalinity, mp/ft

Setticahle Selids, o/l

wpll

B Vol, mgfl

Fix, mg/l

;Ipt;-ngl

Susp. Solids~
Vol, mu/l

Fix, ng/l

Chlorides, mg/l as C1_

A:nnnin. wefl as M

Vitrltc, mLII as ¥

Hitrqgc, mg/l,as Kl L

“liydrol. Phosphates, mgfl as I

Creho Phosphates, ng/1 as P

Total Phosp pha:es, mg/l as P

Chronium To:. mgﬂl

0.10

Zineg, mp/l

0.20

Lead, ngp/fl

0.1-

“lron, mgll

1,500

0.40

'ﬁnfl

"Prdnc LXLTIFEabJQh, mg!l

) Chtmic11 OAchn Dvmand, nLII

"0ila by lnfrnrr:d, mg/l

Sulfate” - L

5,000

5,600

48

N 1 ";QL [L;;

1

, Csnductxv1§x, s

4400

ﬁn1cr0 mhos/cm)

;Juu;“
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- s e RISH KILT #80-043 )
o _ srreAd Piney River/Tye River
BASIN _ Jawes ,

cmmmvcuGNrY-HETgah Ca.7Amherst Co.

SUMMARY:

On August 25, 1979 eight SWCB staff wembers investigated a fish ki1l on the Piney
and Tye Rivers. (Nelson Co.). The cause of the kill was acidic runoff from the US
Titanium Co. property. As a result 26,136 fish of several species were killed.
Field and laboratory tests indicated that the state water quality standard for pH
was violated. Replacement cost of fish was § 2,107.16. Cost of investigation was
$1,189.69. Total cost~to the State of Virginia was § 3,296.85.

COMCLUSIONS:

Acid wastes from the property of US Titanium Co. Towered the pH in the receiving
stream (Piney River) to lethal levels causing a fish kill in the Piney and Tye
Rivers below the plant site.

THE INVESTIGATION

1.0 REPORTED INFORMATION:

Reported by: Mr. Pete Archbell Date 8-24-79 Time 2050
Report received by: PReP Central Date 8-24-79

Investigated by: L. Simmons, R. Boigiano Date 8-25-79

Investigated by: O1X DOFS Statf members Date 8-25-79

Investigafed by: _____Date

Final Report Edited by: _DU. H- Treacy

CHAIN OF NOTIFICATION {(list of names in order of contact)

(L) Enforcement Division Jim Hensley . {(date} (cima} ..
(2) Regional Represcenative Sinmons, Boigiano (date)__8-24-79  (rime) _2300
(3) Game Warden -(CGIF) Bob Bonderant, Amherst Co. (date) 8-24-79 (rime} _1600
(4) (name) - .Dave Pavlor, DES , - ___(date)__8-24-79  (time) _2320
(5) (name) o T ST T T T {date) (time)

DATE FISH KILL OCCURRED (as determined by investigation) 8-24-79
DATE FISH KILL ENDED 8-25-79

< PLAINTIFF'S : \ :

- - 190107




PReit v
. ]

coNrisngenTe

FRSO0-U13

1tan
PRo-103
FRSU-015

215
PRU-163
FES0-043

130H)
Pyid-163
FRav-u13
I
PRL- |65

Fione-013

»-. AbGlsy 25, 19479 ) _ o )
o | | v
JORU . VALLLEY REGLON: R, Bolgiane (VRO) and L. Simmons {VRD) cnroute to
pPYoO-163" - T e B A .

-~ He wasadvised SWCB personncel were on

VALLEY REGION: R.

Bolgiana (VRO) called requesting hcadgnarters
sistance for™count ,

VALLEY REGION: D. Paylor, R. Pitchford, D. Treacy, R. Gresory
J. L.

Robinson and Baldersen con routc to kill to aid in count,

. R T
SHCB o &cene.

VALEIY REGION: _ Gary Brantly, Lynchburg Vews, called and was advi

f—_—

VALLEY REGIGN:  Rrad Llliot, Lvachbur

jA)

g, reguested information on
seene,

330 VALLEY REGINN: D, Paylor (DES) reported that the cbunt had been
PsU-103  pleted. o o
CEREU-U43 = I
il. ! | . .
AUGHST 2o, 1979 e -

L))
PS-163
FREU=-043

Fish Kil

investisated an

VALLEY REGION: My, Childress, Nelson Counly, joportcd
the Tye River, e wos advised SWCR personns! Sad
conducted a {ish count.

N0 FURTHER ACTIVITY!

.




n o )
Fish Kidl Ne.  80-043 00 . L O T e
Weather Previous to Kill ,8"22'7:9_, = -5",‘,,,,_. 8'21'79- 4.4" gf rain (rain gauge in
Veather Daring KI11 7 -~ ""NO rdin , Montebello, Va.)
Heather Faltewing RiL1__ 7 “thunderstorms

(If rain = inelude amount)

WITHESSES: name _
addross ™
phone
posirion
2.0 THAVESTIGATONS DLSCHSKSION:

See memos (Treacy and Bolgiano)
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Fish Till No.  80-083_ . 1 o e o Lal

2.1 STATION DESCRIPTION:
L. Piney Rive?, Rt. TSirbfgéée; ﬁpétfeém diUSVTftéaidm bropefty.
2. Lower Tagoon, US Titanium prbperty.
1.0ra5nage dftch,ﬁﬁéﬁzw lower lagoon, US Titanium property.
4. Drainage outfall of US Titanfum into ditch parallel to railroad tracks.
5. Above drainage outfall of US Titanium, US Titanium property.
6.Below drainage outfall, US Titanium property.
7.US Titanium discharge.
S,aney River, 10 meters above US Titanium discharge

q,Piney River, 20 meters below US Titanium discharge

1. piney River, downstream from.Rt. 674 bridge.

.;' 2.2 PICTURES TANEN: (identify pictures: slides (s) or prines (p) )

Locat fons See attached sheet

2 _-.-:.:::i‘..;..;*_’._;; - - i‘__. _— -

3. - N .8 —_
4o - - T 9. — —

s, T T -

T 10@11.0




-

" Fish Kill No,

Slide No.

1

0 M O~ o B W

10
11
12
13

14

15

16
17
18
19
20

21
22
23

24

80-043

~Description

Looking upstream from control station (Rt. 151 bridge

. on Piney River).

Looking downstreéam from control station {Rt. 151 bridge
on Piney River).

Upper lagoon, US Titanium property.
Upper lagoon, US Titanium property.

Copperas piles, US Titanium property.

" Lower lagoon, US Titanium property.

‘Lower lagoon, US Titanium property.

Pumphouse below Tower lagoon.
Investigators sampling drainage ditch below pumphouse.
Same as 9.

Drainage ditch below pumphouse.

Drainage ditch below pumphouse (note red color).

Earthen berm of lower lagoon (indicating possible overflow).

Smoothed areas on earthen berm of lower lagoon (possible
overflow).

Lower lagoon taken from behind earthen berm.
Copperas piles.

Lower lagoon.

Pipe just below lower 1agoon.

Small stream leading from lower lagoon drainage.

Orainage ditch receiving drainage from areas of copperas
piles and leading to discharge areas. —

. Drainage areas moving toward Piney River,

Opposite side of RR tracks from drainage areas.

Mud on railroad tracks indicating rccent overfliow to other
side of railroad tracks.

US Titanium discharge into Piney River.
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8043

"Fiéh Kill Nu;

Include company layout, discharges in arca, exact extent of
dation.

3.0 MAP OF AREA:
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1 80-043

No.

< Fish Kill

6e'Y

N33770D

O tuiimdru

] 1 4 L] o . SHm

. 6/6L ‘3snbny

‘00 LSH3IHWY - 02 NOST13N
'H 3AL - 4 A3INM
EP0-08 qim Mg
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Fish Rill e, 80-043
. 4.0 VISUAL ORSERVATLOUS:
A WATE R e e e e e e
Station DO, me/1F it b Temp, (°F) ] Dead Fish ? Colag Turbidicy
1 7.5 78 None (control) Clear
(drainage
2 I ~{<4.0 N/A area) Dark red
3 (4'0 " 1] "
Lo <4.0 " " Reddish
5 (_4-0 : [ (R ] u
111 1
6 <4.0 "
_7 <A.0 I " 1] it
6.0 80 None (dischargellear
.8 |
it
9. <4.0 Few minnows
None sighted Opague
S 4.6 Brown
. { Sragion Floating ‘sul.ul E Surface Fil Flos Tide Srapc Odor {(del) Dther
R |
2.
. 3
[ 4
5
6
7
. |8
9 o
10




Fish K111 e, 80-043 - - o
4.2 FLsH:
CERERAL APPHAR@%CE: )
nerveus, seary. _spiraliag
sinking to bottom f}gﬁging -
gnaping at surface rabbing against bottom
unusual color o o _able to aveid caprure .
Frantiec ... . N floating listlessly
slupish swimming upside down
' other A1l dead
ARRANGEMENT IH WATER: . . .
normal distribution _Q]] ~_ schooling
moving into other wvater gources . near surface _
floating towards ontlet. . crowding water inlet .
attempting tu leave water other
BONY SURFACE:
ncrma1_§11 1§§h;_&?dq§kfﬁaCChcs bleached bloated
bluish [ilm: in patches or all over
grayish-vhite: in patches or tufts
deep open lesious with pus and bLlood _
swoellen areas as furuncles o -
shallow red uleers: small .o large .
bady splitting open aloag midline
muscenus on skin —
other
Fiis: =
normitl 371 _ twiﬁpudn_
swolloen . __— - o eroded _
necraotic - - — - . -Spots present: white —
frayed ! L - black
binish white - - e - - blood=-shot

parasite prescnt

CAUDAL PEDUSCLE 2~

slipghtly swollen’’

very swollen

necrotic o B

inflamed

GLLLS: *

iill colour: bhright red

5ill cover widely expouded

.. other:

swollen

-covered with wucus, Food and

patches:  white _brown

other

*

...... C fungus-like tults — -
- - other e
. red pink white
dirt particles
v _ | 100120
Indicate approsimate nuwber of fish having these charncteristies. Look for
, hone). .

pencral crends, not specific Tish (Few, many, alt




Finh LIl

LYES: #

normal all S .. hulging

opigie s © one eye missing

white: lems __or coenter . .. —--both eyes missing )
tiny spots in~leos il a needle is ingerted in the eye socket
red spots in cornea - and the eve 1is pressed while £ish head is
popoye ) - under water, gas bubbles oY opaque
other -~ fluid : escapes.

# Indicate approximate number of fish having these characteristics. Look for
general trends, not specific fishe (few, many, all, nonc)

OTHER CONDITIONS OR SYMPTOMS NOTED:

Partly eaten remains found on shore and exposed rocks.

5.0 SAMPLES AND ANALYSES: ’ st R o . '

5.1 CHEITCAL Si;ﬂ?!‘.’l,!'ﬁ" COLLECTED:
(circele samples not collected by State Vater Control Board)

an

source (pollution) 2 _ polluted arvrea
source (0il) spill arca___ .
1/2 galton plass quart plantic 4
pallon plastie T 3 _gpuart plans o
mercury bottles S e T mud
sefl . -

5.2 RICLOGICAL SAVTPLUS COLLLCTD: *

{circle sumples not collected by State Hater Control Board)
Fish must be properly identificd to genus on lab sheet
fish ___benthic,
oysier ©oclam
crab ) mussel - - .
other . .. other -

* Specify whole fish, cdible meat or organs. Lo bo anidlized

100121
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5.1 CIELI ST T LT T omm -
. chesl bon for pergrested sy s '
- © Stalion 1 - _— ey 3 —_ e

Date 822579 8-75.79 8-25-79 8-95.79

T e ———JBRER 1770 ‘]l%éﬁ‘— — 17s
(.:111!'1“ Nupber™ | —k=169 , L-177 L= Lzﬁﬁ_‘

Para=. ter -

I:t’::r\.J , nefld 7 »

113

W /100

il (_!-'ll_:-‘af-_-l:",-'_ - ) -_._.77:7. 5. 2.2 2.1 2.9
Aeidity (tal_{t_l._)_:fii:fvl ) ¥ 21 31080 . 18850 730

Mty (o) medt 7 Acid Acid ___Acid

o
|

falu]

]
-

Pt Alvalinie s, neyfd

L

-'j :

Retd T de Solide, v/l

,..
L

C Total Eolidy - Ter, aedd
Yoel, 0 /1

e R B v U M

O

e i et e——————"— o {5 o r—— p—— W 2 W -— - o —

Sutp. Sollds- Tet, vafF
. ¥el, w2
Fix, Bgfl

Chlorvides, s/l as Cl

@
0O
]

“"'-||
—_—

Tot Wity Fjel, e a3

CAmzmala, tpdd sl D

witrekte, o/l as 2

3
t
1
|

]

CMitrate, wpfloan 7-_

Bydrol. Mhosphates, safl an ¥

..-_.
, b
[
[}

[]

Criiw Fhosphates, wgfl pe 07

Tetal Phasphates, aufl az T

Chremiunm Tel, wufl

nice, o/l

o, e/l

Iroa, mpfl N _ ; 73

Copper, mfl

00 & CaO000

Mangauenc, o/t

r—
1
—

Nesane Dziractables, onf!

Chemlral 0.\'}-:-,-7-.1 Dol Vr-rr.rfrl

o 0ils by Infrared, mpdl

Sulfate R 6 32,240 - 20,410 1580

100

L'

T = e ——

——— —

1001y
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Fich ¥110 Bnl - 80-043

B0 CRIMIOAL ALTIYSUT L LT Lo

cliechk Yaen 03 peerptec ted ;1;li‘5-
Stntion : _.,..._,_8____.__....
Date - 8-25-79

Time . . L
Lab Numbor - : L=173

Para=s ter - _——— =

Bt | nndd T T ' -

urs / I_’.JU w

1 (l-'!!h.l.!'-ll oy

CAcidity (tetal) wpfl

[
W

Alkolintty (tolal), mnnf

Phth Alatinlty, w0t

Teapriealile Selide, Sl

C Tatal tolids ~tar, opfl
Vol, @
Fle, roft™777

- —a——

:}u_.!l. Sal ldn- Tl;!. Al
Yol, o/l

- Fix, o/l

Chilorides, o fl oy CE_

TTet Nit, hjel, g1 oas X

Anmenla, upft as

witrite, /7 as O

itrate, mp/l as 4§

hylrol, Thonphates, AN

Griho Phosphates, @30 as '

Total Phomphtes, w/l an 0

Chrvafum Too, /1

zine, ap/l .

bead, wa/)

Trmy mefl T T T 1.5

Copper, ril 3

CNaug giese, wnfl

Hewane Fxtraetables, ogfl 7

Qile by Infrared, redl

Sulphate - 20

————n oo
T e T S e S s B N VS S

| 14 Choy (]
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' GO T ICDTY OF BLEGHTS FHVOLYED AS REPCITED BN LATERT LETERATHRES

REFERENCE: See attached report.

-

REMARKS: US Titanium holds a no discharge permit, The pH levels in the runoff
(discharge) pipe indicate a violation of this permit, Alsa, these levels are

well below the State Water Quality Standard for pH-in state waters, It is believed
that these extreme pH>readings were the cause of FK 80-034. As documented in the
1iterature pH values much below 5.0 can be acutely toxic to several species of fish.
Several pH sampies taken at various stations in the US Titanium drainage area and
the Piney River indicated Towered pH values that would be lethal to fish on short
tern exposure. The pH readings. taken several hundred yards above the US Titanium
discharge pipe were recorded as 7.5 and 5.0 in the lab. This lowered to 6.0 sev-
eral feet above the discharge. The discharge itself was recorded as<4.0 in the
field and 2.9 in the lab. Below the discharge investigators also recorded<=4.0
in"the field, while 1ab pH values were 5.1 {see attached map).

A

In conversations with DCLS it was found that the age'of the water samples
(approx. 4 days) could significantly alter laboratory pH reading. It was recom-
mended that the most reliable readings of pH would be those taken in the field.

Thus, the field pH readings indicate a severe pH problem at the time of investi-
gation. '

- .

7 .0 BENIHIC, ALCAL EXAMINATION (CURSORY):

Station Subnrrate Aquittic Algae ' lenthie Tulerunce 7 [Towr curapar
plants animuls TUT™ 7} IFac JSensic | with coner
] - — S ) A (RO
o
3
e B —— —
)
_—-r‘ - .
—T
8
e
10 —
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10-A
REFERENCES

Fish Kill No. . 80-043 ... .. ... . ... . ... .

6.0 Toxicity of Elements Involved as Reported in the Latest Literature:
A. Chemistry-

Copperas is ferrous sulfate, FeSQ,*7H,0. In the presense of oxygen and water,
ferrous sulfate is ox1dlzed to form su?fur%c acid and other by-products as shown

below:
(1) 12 FeSO,,{ + 3_02 + 6 H2094 Fe2(504)3 + Fe(OH)a
copperas oxygen water ferric ferric
. sulfate hydroxide.

(2) Fe2(504)3 + 6 H20-+Fe(OH)3 + 3H,80,

ferric vater ferric sul furic
sulfate hydroxide acid

(Herricks and Cairns, n.d.; Yeasted and Shane, 1976)

The sulfuric acid produced was responsible for the Tow pH of the runoff from
the copperas p11§s Our lgboratory results showed that h1gh concentrations of iron
and sulfate, Fe © and SO, ~, were also present in solution in the runoff water, due
to dissociation of the wdter-soiuble reactants and products.

B. Effects of Low pH on Fish. ~

Acceptable pH levels for fish are determined in part by such accompanying con-
ditions as temperature, dissolved oxygen, and the type and amount of other ions ore-
sent (lcKee and YWolf, 1963). Acceptable values cited in the literature vary consi-
derably, not only from one species of fish to another, but also from investigator
to investigator.

Generally, pH levels must-be below 5.0 to be lethal, with morta1ities progres=-
sively increasing below this level {Doudoroff and Katz, 1953). Behavorial and phy-
siclogical signs of stress begin to appear in the range pH 5.8 to pH 5.0 (Falk and
Dunson, 1977). The range pH 5.0 to pH 4.0 is the lower lethal limit for most fish
studied, while no references could be found for survival below pH 3.3.

Most of the pH-letha11ty literature deals with brook trout; typ1ca1 survival
times for that species are as follows:

PH Survival time for trout

4.2 up to 88% survival for 5 days (Dively et al., 1977)

3.5 32 hours (average) (Falk and Dunson, 1977)

3.5 3 days {max.) (Robinson et al., 1976}

3.25 2 days ("extremely tolerant" fish)

- 1 day (avg.} (Robinson et al., 1976)
L] 5

11.2 hours {min, after acclim.)(Falk and Dunson, 1977)
28.3 hours {max, after acclim.) ,

" BRTO0OI28 100125




. Fish Kill No. 80-043

For other spec1es, the follaw1ng table prov1des general 1nformat1on (McKee and
Wolf, 1963): o -

pH R
4.6 lower limit for perch
4.3 Killed carp in 5 days
4.0 Tower limit for bluegill in HCI
3.6 86-hr. TLm for bluegill

3.3 trout survived without adverse effects (time unspecified)

100126
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Fish Ki1l No. _80-043 _ o -

REFERENCE: Daye, P. G., and E. T. Garside. 1976. Histopatholic changes in
Surficial Tissues of Brook Trout, Savelinus fontinalis (Mitchill), Exposed to
Acute and Chronic Levels of pH. Canadian Jour. of Zoology, VYol. 54, No. 12,
pp. 2140-2155.

REFERENCE Dively, J.‘ J. Mudge, W, Neff, and A. Anthony. 1977. “Blood °n
PCU, and pH Changes in Brook Trout (Salve11nus fontinalis) Exposed to Subletﬁal
Levé1s of Acidity," Comp. Biochem. Physioi., Vol. 57A, pp. 347-351.

REFERENCE: Doudoroff, P. and M. Katz. n.d. "A Summary of Literature on Toxicity
of Alkalies, Acids, and Inorganic Gases to Fish."

REFERENCE: Echave, H.S. 1954. Studies of Tolerance of Fresh Water Fish to Strong
Acids and Acid Mine Wastes. Master's Thesis in Sanitary Enqgineering, The John
Hopkins University, 1954. 1In: C. E. Renn, H. H. Hobbs, Jr. and 8. F. D. Runk. 1955.
Biological Survey of the Piney River, Va. and Evaluation of Effects of Water-Borne
Hastes. Report to American Cyanamide Co. {unpublished}. .

REFERENCE: Falk D. L and M. A Duncan 1977 Hater Research. Vol. 11, pp. 13-15.

REFERENCE: Herrtcks E E. and John Ca1rns “Jr. n.d. Bulletin 66: Rehabilitation
of Streams Receiving Acid Mine Drainage, Virginia Water Resources Research Center,
Virginia Polytechnic Institute and State University {Blacksburg).

REFERENCE: McKee, J. E. and H. W. YWolf (eds.). 1963. !later Quality Criteria, Second
Edition.” California State Water Resources Control Board.

REFERENCE: Robinson, G., W. ancan and G. Mamolitol 1976. ODifferences in Low pH
Tolerance Among Strains’ of Brook Trout (Save11nus font1nal1s) Jour. Fish Bio. Vol.
8, No 1, p. 5§ ff. =

REFERENCE. United StateernGironmenta1 Protection Agency. 1976. ‘ater Quality
Criteria for YWater. U.S. EPA, Washington, D. C. 20460.

REFERENCE: Yeasted, J. and R, Shane. 1976. pH Profiles in a River System with
Multiple Acid Loads. Jour. later Pol. Cont. Fed., Vol. 48, Mo. 1, p. 91.
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Finly Kill No.

80-043

8.0 ROUCH FIGURLS FOR FIsil COUNT:

8.1 Lake, pond or river; tetal count of every fish:

OR
8.2 100 yard segment/Malf mile area count; lake or river:
Totulldistnncc of kill in Etrcam/nnnﬁ miloé/nxxxﬁ: 12
___EEEW%QLF " $pecics, MNo.  size Species, MNo., Sise Species, No., Size
(1st. [ish seen) 7
beara  1ON vids. L Minngws 6. __all, —— b
Zud. 100 i, 7 "Sunfish A )
" 275
" 1 7
Sucker 1 10
3rd. 10U yds. 1 Mone —_
4uh, 00 yibs, ™" flong T T —— R .
Sth, LU ydes, Nona
Grlr, 100 vds., “None B
Tth. 100 vis._ “finnows___ 154 all | Suckers 14 7-8| SM Bass 13 _1-4_
— e Suckers 13 1-2 4 12 _9-32t 4 . 5-7
I 36 3 4 _b Sunfish 3 _1-31 . 310
L . 24 5 6 2 5t Channe] Cat_6_ =3
8th. 100 yds, “Minnows___ 449 all | Suckers 3 18-20 Sunﬁsh 2 _-~.2

%4 Bass
SM Bass

Y —
a

2-1

“Suckers

46 2-4

6= 7

R

22 _5-8

Chubs

i 2 12 m 17710-15
Gih, 100 vd i, anows._.-183__au__
Suckers A__3-5_

15 __f=8_1L

1]

" 24

L .Sucker.s_..'lﬂ._15—21l

-Chubs.__?A___ 6 8_
S S £ ¥

| _SM_Bass . 2 3
" ] J

Chubs 15 1-51

Carp sucker 2 . 6=7_ .
yd q

12.8=12
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Fish KiTl No. 80-043 -~ . .- - .. .

—_— T e

_Segment | Speeies, Mo, Size  Speeies, No., Size  Speaies, Ne,, size

I0uhe 100 wds. 1 Minnows___ 85 __all ! Suckers ___ 18_10-1 J_.Qh wbs ___ 2 5"

__Darters 2 2}l i _SH Bass 5__.2-51_ Carp sucker .
. _Suckers 9 ___2-6 - 3 _6-10!_____ _ _
Y 1 7-9 | Chubs 4  2-4i

" e e e —— - o B r—

1tth. 100 yds, ]

NOT COUNTED

T20h. 10U ydi. Minnows 110 a1l | ¥ Bass 7  ¢-4, Channel Catfish 1 5
Suckers 12 5-8 | Chub 5  3-5]

; i 15 9-13 w T g
T Usunfish T T 1 5" Tarp sucker 2 557

O e T e T T T
T T T T T T
Hith. 168 vd:. ; i .
] i
| i -
1 i
. - 15th. 100 vda, b
{ o B
Calculated Total Length - 12 miles (21,120 yards)
Expansion factor 21120 yards _ = 17.6
1200 yds counted :
Total number fish counted - 1,485
1485 X 17.6 = | ' 26,136 fish killed
(See attached fish cost sheet) .
Sample calculations:
Calculated total length of ki1l - 21,120 yards

21,120 yards = 17.6
1,200 yards counted .

Expansion factor
Darters counted = 2

2X17.6_= 35.2

. 35 Darters - ..

[
o
oo
fmde
"I
D
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Fish Kijl Ho. _ 80-043

9.0 COST: _

Cost of fnvestigation: Bureau of Surveillance and Pieild Studies, Todividual
sheets:  1745.84 - Enforcement
Other: o o

Cost of froshwater {ish ¥ommission of Game and Inland Fishoeries): $ 2,107.16

Cont of marine fish; '

Other cost (cxplain): Lab coSt 3 19.15; Administrative cost $ 25.00

Total cost Lo State of Virginin:‘_;ig34295_35

o R S L TI=Tw PP S—EE LA T
- bl B R, s =

Copias:  Director BETS, Repioual Office, Enforcement, DES File {erig.),
Commiunton of tame and Tnland Fisherics, Investigator, HATS File

Repart completed and Jdistribot fon made:

A P L b ———an - - st

(::.i.:’,nr.:':l) ) —(-([-Ii )

Enclosures:

MISGC. ROTES:

The Board has received reports of, and made investigations of, five fish kills on
the Piney and Tye Rivers in the 187Q0's prior to 80-043. The first report, 71-049 was
received in August 1971, and although no fish were found, the stream pH was less than
4.0. No additional reports were roceived until late summer 1976, when 3 reports were
received within a six weck period (77-013, 77-036 and 77-056). Only 20 to 30 hadly
decouposed fish were found during the first investigation on July 14, 1976. No dead
fish were found during the investigation of 77-306 two weeks Jater. Ho fish were found
during the investigation of 77-056 on September 2, 1976, but a break in the berm of the
lower lagoon was discovered and the leak was reaching the stream, turning it red below
the discharge and lowering.its pH to 4.5. On July 11, 1977 the staff investigated FK
78-011. pH levels in the stream were reported to be lethal to fish and a count of the
area revealed 73,056 dead fish. US Titanium admitted fault in the kill and paid for
;;ese fish as well as cost of the investigation. 'This kill was remarkably similar to

80-043. : '
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VIRGINIASTATL WATLR CONITROL BOARD
Cisde K it Invedigation No 80-043

Total Costs Summary

Hemized below are expenses incaited by the Vieging State Water Controf Board during the
subject ish kil investigation,

Number ol personnet involved i investigation: 8

Totat man-houss in ficld and repont preparation: 123.5

-

Fertal man-honas in Liboratony:

Fardd wase expense based an how vate Tor afl participants: ... ..., _?_?6'92
Cotal waze expense lor laboratory: {1ab costs) . .. ... ... .. ce-v.. 21915

Jota nunmber ol miles driven by State car: 714

Fotal mifeane expense Tor use of Slate car x‘.k}éll:-!milc] e e 102.30

Totl number of miles duiven by private cat:

Total milease expense foe use ol private car (IO genus/mile) L 00 Lo 0L L. ———

Total expense tor travel by train, plancacbus: oo L Lo, e e

Rates [or bouat use: Ehaily qost Liourdy operating cost

Canoe - 023 $2.00 (4 hp)

flathottom Y025 250 (7.5.9.8 hp)

Earge tlathattom 1060 L5000 (20 4hp

Glismaster 177 o dso0 s ,

Caronsel, 1-Cralg, ) 3168 G50

Glhissimaster [0 105 ) H.50

3y

Number o davs boat was used:

Number ol hours hoat was used:

Taotal expense Tor Boat use: .., ... e e et e e e N —

Tata number of nights spent in field Tor afl paticipants:

Totak expense Tor lodging: ..., e e e

Totdd number of meals' for afl participants: 14

Total espense formeals: ... ... ... et mae e e ‘e 41.62 .

Miscellangous Jtems {ice, 1oils, film, ete.) inclode item, quantity, and cost:

2 rolls film & processing - tolls

Total expenises for misgeilancous items: . . . ..., L. ..., e e 14.70

Bioassay CoSIS ... ittt ettt . e

Administralive CoMS. . . .. L ot e e e e e . e - .____.___..__25'00
1189.69

' 1O AL EXPENSES —
Signcd by [/ El 2% r/_ ’X/‘ AL

o )77

100131
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- REPLACEMENT COST OF FISH
Fish Kill No. 80-043

Tye River

Nelson Countyi

Sheet No, 1

Size ) Individual Total
Species & Common Name {Inches) Number Value Value
Lepomis - sunfish 2 53 A7 7.0/
3 35 .23 £.05
4 35 N 1015
5 123 24 2. 90
6 18 .69 1224
7 18 /. /4 2 0.522
Channel Catfish
Ictalurus punctatus 1 18 02 36
2 35 O3 /.05
3 83 .05 2.45"
— 5 18 e L 28
Carpicdes carpio -
_Carpsucker 5 35 OS5 /.75
6 35 .05 AVA
7 35 07 2. .45
9 35 .09 3.5
T R " Sub-total $118.01
Grand Total
- ':,.(A".' ,-f_//’- & P
Signed: (1 7,/ A Frests

/ {Chief, Fish Df¢ision, CGIF)

-~ Ddté: September 5, 1979

1001 32 Form 36-75



- = - ™Y

Sheet No. 2

REPLAC;MENT COST OF FiISH
"7 Fish Kilt No. 80-043
: Size Individual Total
Species & Common Name (Inchgﬁs}” Number Value Value
Percina - Darters 35 74 _ 3.55
Catostomus commersoni -
white sucker 1 35 .06 2.0
2 246 06 (4L 7%
3 1056 A 6336
4 370 Y £0.70
5 334 /7 36. 74
6 405 i I
7 282 A7 472
8 246 47 41 52
’ 158 23 634
10 229 .23 S2.67
11 70 29 2.0.30
12 106 4 2404
13 35 .34/ /-9
14 18 3 6.12,
i5 158 . Ju | s3.72
16 ) 18 74 b.12,
18 18 3L L.l
20 7% 272 27.50
Sub-total $548.95
Grand Total
© Signed:

{Chief, Fish Division, CGIF)

emm oo e e Dater _september 5. 1979

100133 Fom36-75




REPLACEMENT COST OF FISH

= Bigh Kill No.  80-043

Sheet No. 3

Size Individual Totat
Species & Common Name {inches) Number Vaiue Vatue
Hypentelium nigricans -
Northern Hogs ucker 4 35 L/ B 3.95
5 123 7 /3.53
6 141 A /5.5
7 158 J7 26.96.
8 123 L7 20.9/
9 123 A3 A8449
10 229 Al ___ | $R4L7
1 106 22 30.74
12 106 =y 3&.04L
15, 53 T (2.02
20 18 34t b. /2
Cyprinidae __
minnows 17,371 .03 521 13
Sub-total ~-
— - Grand Total $773.67

Signed:

Date_:

{Chief, Fish Division, CGIF)
September 5, 18789

Form 36-75
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REPLACEMENT COST OF FISH

Sheet No. 4

. ‘Fish Kill No. 80-043
Size Individual Total
Species & Common Name {Inches) Number Value Value
Micropterus dolomieui - 1 18 L2/ / 2¢
Smallmouth bass 2 229 17 35.93
3 176 23 4045
4 88 27 A552
5 70 e, 1 £.00
6 70 N7¥4 4760
1 it /. /4 7740
9 18 [. 77 3552
10 70 L. 55 /9257
12 35 2.95 72. 725~
Semotilus -_chub 2 88 .03 2.6
3 176 .03 SR8
4 475 .03 1438
5 581 .03 (743
6 317 .03 y A
7 158 .03 2L 7
8 370 .03 /l o
_ 9 70 .03 2./
12 35 03 /.05
14 35 .03 1.05"
Sub-total $666.53
Grand Total $2,107.16
Signed: 7 _/_//Ifz P
Chief, Fish Divi CGIF)}
R o September 5, 1978

1001{}'—' 'Form 36-75
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LABORATORY COSTS

Fish Kill No. 80-043

-—-@rand Total

b8
PARAMETER a;:,-y::n g;"vgle; total PARAMETER a:.fuv?.'_., ::as’ty::r ’cunl;"
Coliform, Total /100 mi Arsenic |
Coliform. Feeal /100 mi Cadmium !
X| _pil (Laboratary) 7 1 _on - an Caleium i
Y Alkalinils 7 i i Chromium l
Total Solids, Total Copper | \
Volatile Iron 3 .55 1.6%
Fixed Lead
Suspended Solids.  Totsl Aagnesium 1
Volatife Mapganese :
Fixed Mercury . I
Dissolved Solids Zinc :
= Chloride - i
Alardness i
1 ___Nurpgen, Total Kjeldsh i
—| . Phosphorus, Total
—|FPhosphorus, Ortho
—t e Ammaoniz nzfias N Turbidity
Nitrite mg/l.as N Pesticides
Nitrate mg/L as N - Settleabie Solids
L4 Sulphate i 1.580 10. R0 Conductivity
Hexane Extractabies
BODs
LoD
Effective date October 2, 1979 $ 19.15

£

Approved by 1’.’7..;3 J~;—,—}1_ -

(Authorized Signature)

100136
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S -t CUFISHKILL REPORI/NUGEHIFICANION
b oot Rl Blunstner -. 807043 . EE R M1 YIRS Nelson
Soen . Piney River/Tye River . Pate itmecd 8J25/79

bat . ...daMBS . . ...t oqmes L. M. Simmons .
’ R. W. Bolgi
.. -  YRO . .. o oigiano

Beparted by Name . Mr. Pete Archbell

{Hogqron

AT e - e T S T . . ...

Phene (703} 277-8515
Reportud to: Name__AMherst County _Game Warden

B L e
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Oute - 2?- AUQUSt ]979 PP (TLUUN {1 SL P JOT TR T ) 7 ﬁ’ Sz""""""-w"
Fiogomenendations: - -
Do ol booderticnd Divicha s | L L e L e o -
e T TR T YT L e e oS ey -
eI L e LT LI B
Date Lo L aeerr e Rl b T T e e ' ) i
Uik ermuerg: -4 N L. e e S S =g oW
EN

Oate

Fish il Dicarnned (Duote} e e e

T 100137
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D10 iROASCTON:

VU S e b it e FANY STRLAT e wo TR i

SPILLS AMD FISH KILLS

R.V. DAVIS, A.H.DAESSIER, M A. BELIAMCA, R.E. BOWIES, D.F. JOUES, D.S. R
1..G. LAWSON, R.L. KL, AL, WILIETT, R,S. MCIVOR, J.P. CODFREY, T.M. FEi
D.L. JOHNSON, P.J. MASON (XiS), C. FITZ-WILLIAM (DCLS). C.W. WILEY (SDH

REGIONAL CFTICES: MNRO, FRO, SWRD, TRO, WCRD, VRO, KIIMARMNOCK.
i . ,WqﬁimNHNElEﬂA o h DATE: August 27, 1979
Yo
-7
RWPOGIRTING "C)I'l’$ 7 TAZARDNIS CTMICAL
CFRICD SPILIS - - - SPILIS FISH KX
N0, CALS, 0. LS. NO., CONT I
\ugu<t 23, 25, - - - - - - T - ] -
and 20
Angust -5 12,720 - - 17 17,0
TUTAL 230 74912 5 T T 00 '
Y 1979 - ' e = e o 5.1
DATE: ADGUST 24, 1974 ReP 10G
. e PR Southwest Region: Uharles Nutter, Tazewell foanty Sanijtavian
{30 jou Torwarded @ vompliawl from MHrs U\t. il:cxvii of sawdust eutoeran
m1ummmqltuhuhnhcg Jacohts Pranch, it Mukvn O TnventTeat
1 Southwest Region:  Alice Warren, SWRO, yelaved o ttpﬂil from
rRu-161 Dill Oshorne, Pnshnngton County, of =a LOHTImIHItLd snring belongin

1hi57
PRY-{nd

BA1N
AT Nk
FRSO-043

RACTEN
PSSt h s
Il\.'L} .}IJ
TN

Prabs ol
LRI I I Y

2 ]nii
TR N

el 13

T West Lcntrql ?cglon
Waste Wator

Ta hcilc\.cd_'to “he
A Warren to investign

to Robert Mahe,
runotd

The source of the pollutlon
Trow & hog lost owned by Rov 1&NC“.

n Plant Supervisor-upper Smith Riv
dtsuhng(‘ at the plant., I,

“John Dike,
iant, reported a sewagpe
Ln\cstlgqte

Quiesser to

Arvchhell,
ODhenshain

REGION:  Pote
Amherst County., N,

WEST CENTRAL
Kill in

Amherst County, reported a
to investiguate. -

Fiﬁh

VALLEY REGTON: N, vbenshain (FCRO) reported that rhe kil] we
in the Valley Region, Fish are revorted dead in the TVE and Tiae
Fivers below .S, Tiraniam., L. Stmmone to invesgioate., T

VALLLY RFGION: Dy ,F”,\,'I,t;r,.. -5_‘5:.5, et P Mied o LT and possibili

headquarters response,

VALLEY REGION: R, Bolgiano (VEO} advised of Fill,
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Virginia State Water C;)tit-r;OI Board
P.0. Box 11143, Richmond, Va. 23230

FIELD AND LABORATORY DATA

l.. - I)a‘)

10 <D

JOM FX B3 PC oM P33 810 GwW LATITUDE
X Collect for:
FX, 55, PC, PSS, M, OR BIO NO, LONGITUDE
? ) ~-la .{ 3 . Collected by: T\’&é@ﬁ
!
BASIN STREAM RIVER MILE Name of Stream PI vl-tg_, R
Station Description, dﬂJM US Tob
LABGHATORY NUMBER OERTH SECTION REGION Aj— R+ \ 5’1 g (.‘ﬂ
7
MONTH DAY YEAR T1ME o 1
L1k 8 P ACH Wil i
hai-14 % FLB FLOW CFS WEATHER TEMP, %
ol7 .
DISSOLVED OXYGEN DO% SAT FIELD pH BUG 27 1979
Ob 7 5o © DIV, CCiv. LAS, SERV.
ENVIRONMENTAL LAE
STATE . STATE
PARAMETER cope - YALUE PARAMETER CODE VALl
Coldorm, Totat /100 mi 020 | Arsenic 2458
Cotdorm, Fecai /100 ml 055 Cadmium 078
rH (Laboratory) 050 5.0 Calcium 052
Atalioity _/ Aaidits 022 |7 /2) Chromium 040
Total Solids, Total - 024 Copper 045
Volatile 025 Iron 044
Fixed 026 Lead 043
Suspended Solids, Total 027 Magnesivm 246
Valatile 023 Mangunese 096
Fixed 029 Mergury 030
! Dissolved Solids __ Fotai 067 Zine 041
| Chioride 033
Hardness 032
o~ Nitrogen, Total Kjcidahl 035
~tThosphorus, Total 065
o —Phosphorm, Ortho 06t
A Ammaniz ipgfas N 036 Turhidily 049
N {Las N 037 Peticisies 121, 122
_m N 038 Setileable Solids 023
/] Suinhate 107 o Condu Livity 034
<ol lexane Extzactables 048
. BOns _ 19
"1 _cop 051
' ' —‘_ 7 7- : ) ﬁ .“ S ) 3
.9 1979 o Q{ 100139
Date released from Lab: AUG 29 i Chemint:__J_* . e/ V/a




Vit oo

" Yirginia State Water Control Board
P.0. Box 11143, Richmond, V. 23230

VON FX 83 PC BM PS5 BIO GW

FIELD AND LABGRATOR Y DATA

LATITUDE

FK, S5, PC, PS, OM, CR BIO MO,

LONGITUDE

Collect for: D ES

Ll Co .

. Collected bys__{ [ €0ty

/4
Name of Stream Pt hun R -

Station, Description Mi«b QU-M-:

BASIN STREAM RWER MILE
LABORATORY NUMBER DEPTH SECTION
MONTH DAY YEAR TIME

1128

REGJON w)

J

M@&L@;@m
SoURCE

01'/ les¢ Heaus '1‘-0

TIDE % FLB FLOW CFS WEATHER TeEMPE. OF F@EHWE@
A . .
OISSOLVED OXYGEN DO% SAY FIELD pH
AUG 2 7 1979
BIV.CCuv. win 1 SERV.
ENVIRONMENTAL LAB
PARAMETER A VALUE PARAMETER e VALU

_y_ Coliform, Total /100 mi 020 Arsenic 038

Colform, Fecal /100 mi 0533 Cadmium 078

/] pH (Laboratory) 050 2.1 _Calcium 052

Atainity  / Aeidita 022 |asa /12160 Chrominm 040

J 7 =

Tolal Solids, Total 024 Copper 045

Yolatile 025 Iron 044

Fixed 026 Lead 043

Suspended Sofids. _Total 027 Magnesium 246

Volatile _ 028 Mangznese 096

Fixed 029 Mercury 020

Dissolved Solids __Tutal 067 Zing 041
1 _Chloride ) 033
Hardness_ 032
N ots 035
_Phosphorus, Totat 065
.1 FPhowghorus, Orthe 064

|__Ammonia meRas N 036 Turbidisy 049

Nitrite_mg/L a8 N 031 Pesticides 121, 122

A Nitratemg/Las N 03n Setileabie Solide 023

| Suiphate Wi _l2eHdie Conductivity 034
. lexape Extractables 048
BOD: 019
cop 051

Date released [rom Lab: AUG ?a g’iglg

o

100140
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- - - Virginia Statu__W::t_g:r gnnljol_ Baard
- "P.O. Box 11143, Richmond, Va. 23230

FIELD AND LABORATORY DATA 2.0
40N £ g3 HC BM PS BIO GW LATITUDE
D( ] Collect for: D ES
£, S5, PC, PS5, BM, OR B10 NO, LONGITUDE T e
: AL
glo[-Tol¥]R Collected by: r’_g?_
BASIN STREAM aiver miLE Name of Stream _{ ¢ WEn K10
/4 -
StatkmDeacﬁpﬁun U -S‘Tl lh( Uy
LASORATORY MUMBER _ DEFTH SECTION REGION LM\AQ{ ]dgr
- . - ol less +l :
MONTH DAY  YEAR TIME e ? Iﬁ 2 —'L oas ¢ 2]
Ofgi2si2i7) ([ A7181° .
TIDE % FLe " rLowcrs ‘WeaTHER  TEms,OF ‘) E@EKW
. I,‘
DISSOLVED OXYGEN " DO%SAT FIELD pH b
AUG 2 7 1979
DIV, Cuen. ron SERVL
ENVIRONMENTAL LAD
STATE . STATE
PARAMETER cODE - YALUE PARAMETER CODE YALL |
Coltform, Total /100 ml 020 Ateenic a58
1 s _Coltform, Fecal /100 mi 033 Cadmium 078
/] pH {Laboratory} Q350 2. Q Calciun 052
Alualinity / Acidta 022 A} ﬁmm | Cleomium 010
Totai Solids, Total 024 Copper . QiS5
Volaiile 025 Tron 044
Fixed 026 Lead 043
Suspended Solids,  Total 927 Magnesium 216
Yolatile 028 Manganese 094
Fixed 029 Mergury 080
Dinsolved Solids__ Total 067 Zing 041
Chiaride 033
L _Handness 032
. tal Kieldahl 035
—— Phoaghorus, Tota] 0635
-1_Phosphorus, Orthe 064
——Ammonia wgf g N 036 Turhidity 049
J__Nitrits, sw/Las N 037, Peaticides 121, 122
L Nitraie me/T, as N 038 Settlealle Solids 023
E..__Elllﬂhﬂﬁ 107 3 .‘1rl‘4~o Couductivity 024
—tiexane Extraciahics 044
BoDs 19
cap a5l
- 1 A:
Daie relessed from Lab ﬂ.UG 2 3 1979 @mh . @1 @mj)Q 100"4'1



Yirginia State Water Control Board
(AR 2.0, Box 11143, Richunond, Va. 23230
. .Lgeﬂ&..mﬁ:@. FIELD AND LABORATORY DATA = e
MOMN FIX 58 PC  BM PS5 BIO oW LATITUBE
[ M - Collect for: D G')
Fi, 35, PC, P8, AM, OR 310 NO, LONGITUDE
P Collected by:__{ {S0Cly
? o q 3 P [y R -
BASIN STREAM RWER MILE Name of Stream 1 Lady t (L
Station Deseription ’_J{ T\ E’XA‘ [
LASORATORY NUMBER DEPTH SECTION REGION ( 1’1 ! ! g g .
MONTH DAY YEAR TIME enuRe M‘—JM%—Q&
f [
Clyiz2lsTi?217 2 1%]o .
TIDE % FLa FLOW CFS WEATHER TEMP, .':L. ]RE@EH \g? E] D)
DISSOLVED OXYGEN oO% SAT FIELD pH l
AUG 27 1979
BIV. CGin. iLaB., SERV.
ENVIRONMENTAL LA;E’:
- . L L gy ;-
Ik - STAlL \
® PARAMETER cont. . VALUE PARAMETER e VAL
{  Coliform, Total /100 m 020 Assenie 058
.1, Colform, Fecal /100 ml 055 Cadmium 078
71 oli (Laboratory) 050 2.9 Calcium 052
A Anatinity ZAcid ity 022 {Reid/730 Chromivm 040
Total Solids, Tolai (24 Copper 045
Yolstile 025 _Jron 044
Fixed 026 i Lead 043
Sulpellded Solid!, Total 027 h‘a:[u-{lum 246
Volatile 028 Minganese 096
Fixed 029 Mereury 080
= Dissolived Solids Total 067 Tine 01l
Chiocide ‘ 033
——Hagdnces : 032
~_Nitrogen, Total Kjeidaht 035
- Phosphorus, Total 065
.4 Phasphorus, Ortho 064
4—_Ammoniz ymgd as N 03¢ Turhidity 049
Nitrite mg/L as N 937 Pexticisies 121, 122
__M as N 038 Settlealle Solids 023
| —Sulphate 107} 2580 Conductivity 034
i Hlcxane Extractablcs 048
. BODs 0128
“ con [1p1 8
-2
e e e tas__ UG 2 9 1979 e . (D &P O 100142
— et T e o P/ S
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Virginia State Water Control Board
—P.0. Rox 11143, Richmond, Va. 23230

FIELD AND LABORATCRY DATA

=]

MON FX £ OC 8 M BIO oW LATITUDE .
x - Collect for: D E 5
FI, 45, PC, PSS, 8M, OR BIC NO, LONGITUDE
elol-Taly Collected by: Tf%
/‘ -
BASIN STREAM AWER MILE MName of Stream Pf Lduy R (e~
Station Description, Alﬂ U . S -
LABORATORY NUMBEA DERTH SECTION _ REGION :( ; {.B-bU‘I‘ ”
MONTH | DAY YEAR TIME < - i&? # ;1;
olyl aixi7i9 /121 o
TIQE % FLB FLOW CF5 WEATHER emp °F ] j/ﬂl@‘s KWE
i)
THSSOLVED DXYGEN DO% SAT FICLD pH i UG 7 1 79
DIV. CCiv. wimrs. SERV,
EMVIROMMENTAL LLAB
ATE vy Sialk \
PARAMETER SIATE  yALUE PARAMFTER STITE T VALU
Coliform. Tota /100 mi 020 Arsenie 058
, Colform, Fecai /100 ml 093535 Ladmittm 078
A oR {Lsboratory) 050 Calcivm 052
1 Allalinily _Zﬂcic!jj‘_q 022 3 /3_ Chiromium_ 040
Total Solids, Total 024 4l Copper 045
Volatile 025 \#ﬁm 044
Fixed 026 Lead 043
Suspended Solids, Totat 027 Magnesium 246
Volatile (28 Manganese 096
Fixed 029 Mereury 080
Dissolved Solids _ Total a67 _Zing 041
Chioride 033
Harjnsw @32
_l al Kiel 033
—i—Ttiosphorus, Total 0635 .
1. Phosphorys, Ortho 064 1
L Acmeonia eedas N 036 Turhidity 049
J_Nitrjtg mp/Lag N 037 Posticides 121,122
- —-Nitrate et/ a3 N 038 Setticabie Sotide 023
“1_ Sulphate 107 . ey Conductivity 034
L Hexane Fatractables 048
BODs 019 _
‘ i ceb Q51

et -

el (D &P Q 100143
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~ Virginia State Water Contra! Board
1O, Box 11143, Richmond, Va. 23230

AUG 2 91379

P

. FIELD AND LABORATORY DATA 2.2
VON FX 88 SC pOM PSS 010 ow LATITUDE
LY Coltect for:__| JES
FK, 35, PC. PS, 8M, OH BI2 NO. LONGITUDE -
Callected h bcy
P oy 74
BASIN STREAM AIMER  MILE Name of Stream _[ |12 @
Station Demeription___ B
LABCRATORY NUMBER DEPTH {l p ;‘z
SECTION REGION #jn/ e S,
- V-
MONTH DAY  VYEAR . TwmE_ uac
ol¥lds17ie] g Teld] .
TiDE w FLE FLOW CFS " WEATHER  TEMP. °F ) @EEW
j J
. , \) .
DISSOLVED OXYGEN OO% SAT FIELD oM v
AUG 27 1979
DRiV. Clu.. cmS. SERV.
SINVIRONMENTAL. LA
STATE . SIAITE
. PARAMETER cobE. . VALUE PARAMETER CobE. VALI
' l\_ Coliform, Total /100 mt 420 i Arsenic a3
i Colorm, Feesl /100 mi 055 Cadmium 078
A__oH (Laboratory} 1150 5 L | Caleium 032
ATkalinity /gClcl +a 022 4 '/‘{ Clrromiums 0140
_J—_ Total folids, Total: - 024 ¥: Copper 045
Yolatile 0253 ™ rron 044
Fixed 026 11 Lead 043
Suspended Solids, _Total 027 Masnesium 246
Volatile 023 Manganese 096
Fixed 029 Meroury 080
| Dissolved Soiids__ Total 067 Zine 041
Chiaride 033
_ Hardness 032
| Nitrogen, Total Kieidahd: - 033
| Phosphorus, Total 065
o —Phusphorus, Orthe OGL
L Ammonia gl 33 N D36 Tuchidity D49
4 mn/L s N 037 Pexticides 121, 122
Nitrgte me /T, ae N 438 Sctticaliie Solids 023
if Sulphate 107 o 7C Conductivily 034
A _Iexane Exteactabley -~ 048
. BODs< a19
_Con 05t
T
SR
N 4
Date refeased from Lab: C'-hemﬂt> . @. j sz*J) 1 0 01 4 L4




T .
Virginia State Water Control Board
A P.O. Box 11143, Richmond, Va, 23230
’ “’Q’C FIELD AND LABORATORY DATA <o
MON nc 4% pPC OM PS5 BIO GW LATITUDE
l D{ ‘ Collect for: D ES
FK, 5%, PC, PSS, BM, OR BIO NQ, LONGITUDE —
9 o |-lo L/ Collecied by: red;-&
BASIN sTREAM AMNVMER MILE Name of Stream p‘ Wée, @
I/
Station Description, {Lle,. Q .
LABCRATORY MUMBER oErTH SECTION REG 1. /
1oM P _ﬁ,. Sen
MONTH DAY  YEAR TIME SOURCE R“\* (97(“ Bﬁ "’
ol | AT e 119 (310
TIoE % FLB FLOW CF§ WEATHER  TEMP. OF }?@LE@E
CISSOLVED OXYQEN DO% SAT FIELD pM ., D
- AU 271979
DiV. CL. .. ..Als SERV,
__ ENVIRONMENTAL LAB
STATE R SIAIE
_ PARAMETER copE . VALUE PARAMETER CODE YVALL
{ Cokfarm, Total /100 mi 020 Arsenic 058
Colifarm, Fecal /100 mi 055 Crdmivm_ 078
A pii (Laboratory) 050 H.6 Calcium 052
Aliatinity ~~ Acidi 022 2s Chromium 040
Total Solids, Total "~ 024 Couger 045
Volatile 025 Tron 044
Fixed ' 026 Lead 043
Suspended Solids,  Tatsl 027 Magnesium 246
Volatile 028 - Mangznese 096
Fixed - G239 Mercury 080 -
Dissolved Solids _ Tota) 067 gine 041
Chioride 033
.4 Hardnew 032
Nitrozen, Total Kieidah] 03s
.1 Phosphorus, Total 065
wtthospharne, Ortho - 064 -
e Ammonia inzf] a5 N 036 Turhidity 019
_Nitrite mg/L 2a N - 0371 1 Pesticides 121, 122
_ ’_mumg&_q N 038 Settleable Solids . 023
1 Sulphate 102 3.5 Conductivity 034
@ e o
BODs {19
(a4]1] 03]
o 0 1 2 100145
Date reieaned from Lab: AUG (o g ‘i.. 79 _ Chemist . L P‘_ ,“O .




Virginia State Water Control Board

PR . P.0. Box 11143, Richmond, Va. 23230
| Lmug | FIELD AND LABORATORY DATA
. MOM FK 58 pC OM /s al0 ow LATITUDE
| u‘ , . Collect for: DEQ)
FK, 55, PC, PS, BM, OR 810 NO, LONGITUME T .e
) . Collected by: Lt
S l—ioiv|3d] 7 -
BASIN STREAM RIVER MILE Name of Stream P( A en R .

Station Description U "é{ T‘%”‘(/ v
LABORATORY NUMBER DEPTR SECTION  REGION J-Laj/v/ 4 '@m J.,mw
' 4

MOMNT DAY YEAR TIME SO ;"E

DISSOLVED OXYGEN DO% 5AT FIELD pH

AUG 27 1979

Div.Co Ll SERV.
ENVIRONMENTAL LAB.

. PARAMETER eonE VALUE PARAMETER Zobe.  VALL
. \ _Coldarm, Total /100 ml 020 . Anenie 5 058
Coliform, Fecal /100 ml 0355 Cadmivm 073
pH (laboratory) 050 Caleium 052
Albalinity - 022 Chromium 030
Total Solids, Total 024 _, Copper 045
Yolatile * ) 025 1 voa . 044 -3
Tixed . 't 026 i i Lead 043
Suspended Solids, _Totat - 027 Magnesium 246
Volatite 028 Manganese 096
Fixed ) . 029 Mogeury _ 080
Dissolved Solids __Totai 067 : Zine 041
_1__Chioride 033
liardness 032
i i Tatal Ki 1 035
— Phosphorus, Tutal d 065
]_.Ehn:sbqnn..ﬂnlm 044
e Ammonia 1og a3 N 036 Turbidity _ 049
Nitrite mp/Las N 037 Pesticides 121, 122
A NMitrgte me/L as N 038 Settleable Solids 023
Sulghate - 107 Conductivity . 034
| lcxane Extractables 048
BODe nig
£on 05t

Ar;!nsedfm.l.ah: SEP 9 1979 mm% /,d«é&—-— 100148




Virginia State Water Control [loard

ot ~ P.0.Box 11143, Richmond, Va. 23230
. LMA&L_ FIELD AND LABORATORY DATA

VON FX 8% FC OM DS BIO Gw LATITUDE
M : Collect for__DES
Fi, 55, PC, PS5, OM, OR 010 NQ, ' LONGITUDE

g <D

] cﬂn& Cd by:
b TNz ] : r_Icﬁ_.
- .
BASIN STAEAM R?\?ER MILE Name of Stream Pf b @( Ca"'aa/

-

Station Description ).
LABORATORY NMUMBER DEFTH | SECTION AEGION T‘ M( Uk oa-ﬂ
“ohilm. £ ©
_MONTH DAY  YEAR TIME - SOURCE et
Olgi2dsti2gl /lsioo
TIOE % FLB FLOW CF5 WEATHER  TEMP. °F F?ﬁ FA @E HW .
ik D
DISSOLVED OXYGEN DO% SAT FIELD pH AN K
AUG 27 1979 -
DIV. CC .. _mis. SERV.
. . ENVIRON_M_ENTA] AR
PARAMETER STt VALUE PARAMETER SObE VAL
Cotform, Total /100 ml 020 Arsenic 038
Cotfform, Fecsl /100 ml 055 Cadmium 78
pH {Laboratory) 050 Caleium 052
Alkalinity 022 Chramium_ 040
Total Sofids, Total 024 Cdpper 045
Yoiztile i 025 L//Imn 044 y-1
Fixed ' 026 Lead 043
Suspenred Solids, Total 627 Magnesium 246
Volatile 028 Mangatiese 096
F&d'_ -029 Mercury _ 080
Dissolved Sotids __Total 067 Zing 041
1 Chioride 033
Hardnews - : - 032
Nitrogen, Totsl Kieldahl 0335
~{__Thosphorus, Total 063
1 Phosphorus, Ortho 064
A __AmmoniaingAas N 036 _Turhidity 049
Nitrite mg/L as N 037 Peaticides 121, 122
Nitrate me/L sa N 038 Sriticabie Solids 023
Sulphate 107 Conductivily 034
—t—Jlevage Fxractables 048
_BODs S 01a
cop _ 051

Date reiesved from Lab: SEP 5 1979 Chemist: ! 2 - _ ‘ :2 Z -é‘- B 100147
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Yirginia State Water Control Baard

P.O. Box-11143, Richmond, Va. 23230

FIELD AND LABORATORY DATA

L~ 177/

L Co Al

AOM FR 89 PG BM PS5 BIO GW LATITUDE
X ' Collect for: Q @
Fx, 35, PC, PS5, BM,OR 810 NO. LONGITUDE
5 I Coliceted by: D. dréac:,
Fis f-1a6lYi3 o P
BASIN STREAM ancen MiLE Name of Stream _{" (udes R‘
Station Deacription, b
MBORAT?HV MUMBER DEPTH SECTION REGION Ila :-\r-i,—— e #;— U . S.
(¢ '{"CUA (YA, \Borr?,
MONTH DAY  YEAR TiME SPURCE [
eigi2lstaigl /181045
TIDE %FLE * FLOW CFS "WEATHER  TEme oF ?E@EEWE D
\3.. ¥
DISSOLVED OXYGEN DO% SAT FIELD pi
AUG 2 7 1979
DIV. CU .. o SERV.
ENVIRONMENTAL LAB
STATE . SLATSR
PARAMETER cope - YALUE PAEAMETER CODE YALL
Coliform, Total /100 mi 020 ~ Arsenic 058
Caoliform, Feeal /106 mi 055 Cadming 078
pH {Lahoratory) 050 Caleium 152
Alkalinity (322 Chromium 040
Total Solids, Total’ 024 Copper 045
Volatile 025 LA tron 044 2./
Fixed 026 Lesd 043
Suspended Solids,  Total 027 Magnesiem 246
Yolatile_ A Manganese 096
Fixed 029 Mercury 080
Dissolred Solids __ Total 067 Zing 041
Chioride 033
A Herdpess 032
N n, Tota 0339
A—Thusghorun, Total 063
.l Thosphorys Ortho 064
|__Ammonia g ag N 03% Turhidity 049
| _Nitrite mg/Las N 037 Peaticides | 121, 122
Nitrxte me/L as N 1% Setticslie Solds 023
Sulphate 107 Conductivily 034
. Hexane Extractabies 0483
BODs 019
con. 051
Date reicased {rom Lahy: SEP 5 ]Q?') . & ot A .. '_ 4./1. .- 10 0 1 4 8




MEMORANDUM

State Water Conirol Board

— LO10 WEST BROAD STREET " P, 0. Box 1143 RICHMOND, VA, 232

SUBJECT: PC 80-163/FK 80-043 Piney River/Tye River

TO: PREP Centgal
FROM:  R. W. Bolgiano Zu)é
DATE: 27 August 1979

COPIES:  yRg PREP File

The writer received a pager call at 11:55 P.M, Friday, 24 August 1979, and was
apprajsed of a fish kill in the Tye River in Nelson County. The circumstances

of the original fish kill report were learned by telephone conversation with

Penny Marshall during the first hour of Saturday, 25 August 197%. Apparently,

a Mr. Pete Archbell reported that there were dead fish in the Tye River at the
Route 29 bridge to Mr. Bob Bonderant, the Amherst County Game Warden. Mr. Bonderant
reported the fish kill to the West Central Regional Office at approximately 16:00
Friday, 24 August 1979.

The writer and L. M. Simmons arrived at American Cyanamid at 9:00 A.M. and inspect-
ed the lagoons. There was approximately a 0.1 MGD discharge flowing through the
drainage ditch below the lower lagoon.

The jnvestigators ascertained the spatial extent of the fish ki1l in the Piney River
and the Tye River to be approximately 13.8 miles. The writer notified DES personnel
at 11:00 A.M. of the extent of the kill. It was decided that the investigators and
the DES personnel would meet at the Route 29 bridge across the Tye at 14:00 to map
out the count stations.

A Tightning storm with a heavy downpour occurred at 15:00. The DES persannel ar-
rived at 15:30. The writer was assigned four one mile segments of the Tye River to
count. The first segment was the 100 yard segment downstream of the dam at Route 29.
The writer counted the South half of this segment while Bob Pitchford of DES counted
the northerp half. These data were turned over to Dave Paylor of DES.

For information concerning water samples and pH measurements refer to the DES report.
/iw

Attachments (Maps)

. ARIOOIL9 100149




EMORANDUM
Stcrte Water Control Board
2111 I\orth Hamilion Streel ' T P.0Q.Box 11143 Richmond, VA. 2323C

SUBJECT: pC 80-163/FK 80-043 Piney River/Tye River

TO: DES File
FROM: D. H. Treacy D"ﬁ/
DATE:

September 28, 1979
COPIES:

At approximately 10:00 am on Saturday, August 25, 1979, a call was
received by David Paylor {DES) at his home frow PReP Central advising him
of a request for assistance by VRO to count dead fish on the Piney and Tye
Rivers in Nelson County. The following staff were contacted by Mr. Paylor
to assist with the investigation; Robert Pitchford, Ronald Gregory, Les
Balderson, Janet Robinson and Dennis Treacy. These staff members met at
the SHCB Warehouse to gather equi pment and 1eft R1chmond at 12:30 pm.

' At 3:30 pm the DES crew arrived at the site. A heavy rain storm was
. in progress at that time. Already at the site were Ralph Bolgianc and Larry
Simmons, VRO, who informed us of their findings of that morning. They in-
formed us that the kill involved many species of fish in large numbers. The
ki1l was reported to have affected about 14 miles of stream including both
the Piney River and Tye River. The lower limit of this affected area was at
a8 point just downstream of the Rt. 654 bridge on the Tye River and extended
upstream on the Piney River at a point just below the U.S. Titanium discharge.

Because of the rain and the late hour a fish count was designed by Mr.
Paylor to cover the entire affected portion of both streams utilizing one
mile segments. Investigators were to count 100 yard portions within each of
these mile segments. At this point the investigators split into teams to pro-
ceed with the count. - - .

Larry Simmons, Ronald Gregory_and the writer proceeded to the.U.S.
Titanium plant site. Upon arriving, field parameters were taken at a point
upstream of the U.S Titanium plant on the Piney River at the Rt. 151 bradge.
Live minnows were seen in the stream that possessed a temperature of 78°F and
pH of 7.5 (colormetric method).

Pictures were taken of this station along with water samples for labora-
tory analysis. We proceeded to the U.S. Titanium plant site and found the front
gate to be locked. A back way was located near an adjacent railroad track sc we
proceeded to the old American Cyanamid holding lagoons which contained copperas
runnoff from several areas of copperas waste piles. Upon observing both lagoons,
the lower Tagoon was found to have possible overflow as evidenced by red colored

. waste in the drainage ditch below the lower lagoon. Pictures were taken of this
occurence., Also, the pump house, which contains the pump for transferring liquid

1001350




. . T A S D TR

»

from the Tower lagoon to the upper lagoon, was open revealing the pump which

was smoking and not pumping at all. However, levels of liquid wastc were .

well below the earthen dams. Samples taken in the lower lagoon revealed a

pH of <4.0; those taken in the ditch below this lagoon were<c4.0 also. Shortly
after our arrival at the lagoons a Mr. Campbell, who identified himself as care-
taker, arrived and explained that the pump was not broken but clogged instead.
He appeared to correct this problem. He also stated that there was definitely
no recent overflow of the lower lagoon.

At this point we followed the drainage pattern of the areas below the
copperas wastes piles down to the actual outfall of U.S. Titanium into the Piney .
River. A1l points of the drainage possessed pH values of«<4.0. At the Piney
River pH readings were taken at points above and below the discharge as well as
in the actual discharge. Directly upstream the pH was recorded as 6.0 while
values in the outfall and directly below remained at<4.0. M4e began a fish count
at this point and noted several dead minnows. :

After leaving the plant site we coordinated with ‘'other investigators by
radio and began counting 100 yard segments at one mile intervals. OQur efforts
were hampered by an increase in stream flow and subsequent rise in turbidity of
the stream. This allowed only floating fish to be seen. Several investigators
21so reported this problem and as a result the actual fish estimate was signifi-
cantly less than it could have been.

At the completion of the fish count all investigators wet at a central
Tocation to exchange count sheets, lab samples and recorded field data. The
BES crew then left for Richmond at approximately 9:30pm.

DHT :dah
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FISH KTLL REPORT
. PISH KLl # 81-002

o

. STREAM Piney RIver

SUMMARY: ELPE/COUNTY Notcon - Amherst .
On July 11, 1980 the PReP office in Richmond was notified of a fish kill on the Tye
River. Investigations by SWCB staff members July 11,12 and 13, 1980 revealed dead
fish in the Piney River below US Titanium and in the Tye River below the confluence
with the Piney. Testimony of a witness and Titanium employees indicated that heavy
thunderstorms on July 9 and 10, 1980 caused an overflow from the wasts holding ponds
on the Titanium property which sent acidic waste into the Piney River. As a result
53,989 fishes of several species were killed. Replacement cost of fish was set at

$4,595.82. Cost of invesiigation was $1,383.14. Total cost to the Commonwealth of
Virginia was $5,978.96.

ONCLUSIONS:
(g).ﬁead and distressed fish were observed on the Tye River belaw the mouth of the Piney
iver on Thursday morning July 10, 1980.(2).Dead fish were counted on the Piney River
from the mouth, upstream to a pointimile below the US Titanium discharge on Saturday, -

July 12, 1980. Live healthy fish were found just upstream of that discharge. .Heavy
thunderstorms passed through Nelson County on the evenings of Wednesday, July 9, and
Thursday, July 10, 1980. Mr. Billy Thompson reported no spill at US Titanium Wednes-
day evening, July ¢ and that the catch basin was “empty” upon his inspection, even after
the heavy thunderstorm. Mr, Jack Campbell stated that following the Thursday thunder-
storm, the catch basin overflowed between approximately 5pm and Tlpm on Thursday night,
July 10, 1980. This discharge was not reported to the SWCB at that time.(5).Since the
trail of dead fish led to within % mile of the US Titanium discharge (no dead fish were
seen above the discharge} and the catch basin definitely overflowed on Thursday July 10
and may have filled and overflowed on Wednesday night before or after the earlier in-
spection, it is the conclusion of this investigation that US Titanium is responsible

for this fish kill. This fish ki1l is similar to past kills caused by US Titanium.

1.0 REPORTED INFORMATION: THE INVESTIGATION

Dead fish on Piney River and Tye River below US Titanium plant.

Reported bySGL Brantley-Nelison Co. Game WardBate 7=11-20 Time 1230
Report. received by: PReP central Date 7-11-80

Investigated by: _Joe fFromal Date 7=11-80

Investigated by: Richard Avers Date Z-12 % 13-80

Investigated by: Dave Chance Date 7-12 & 13-80

Final Report Edited by: _Richard Ayers
CHAIN OF NOTIFICATION (list of names in order of contact)

(1) Enforcement Division Jim Hensley (date) 7-14-80 (rime)

(2) Regional Represenative Joe Fromal (date)_7-11-80 (time)

(3) Game Warden (CGIF) G. L. Bsrantiey (date)_7-1]1-80 (time)

&) (name) gichard Avers (date)_7-11-80 _ (time) _18np
(5) (name) (date) (time}

DATE FISE KILL OCCURRED (as determined by investigation) Julv 9 and/or 10, 1980

DATE FISH KILL ENDED __ July 10, 1980

190152
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"~ Fish Ki1] M. 81-002

Weather Previous to Kiill Thunderstorms
Weather During Kill .
Weather TFollowing Kill clear
(If rain - include amount)

WITNESSES: name  William D. Wright

address ™
phone 804-263-4628
position l0cal rasident

2.0 T¥VESTIGATIORS DISCHUSSINN:

Heavy thunderstorms passed through the Nelson County area on the evening of lednesday
July 9, 1980 and Thursday July 10. Mr. William D. Wright, & Tocal resident, observed
many dead and distressed fish in the Tye River below the mouth of the Piney River on
Thursday morning. According to Mr, Wright, "the banks were white with dead fish",

but rising water on Thursday washed many of these fish away. He reported the kill to
Nelson County Game Warden, G. L. Brantley. Brantley relayed the message to the Nelson
County Sheriff’s Office and they notified PReP Central.in Richmond. The call came into
the PReP office at 1220 on Juiy 11, 1980. At 1230 Joe Fromal of the Valley Regional
Jffice was notified and he began his investigation. The reader is referred to Fromal's
memo of July 15, 1980 for details of his investigation (Appendix A). The July

14, 1980 memo from Tedd Jett provides details of the circumstances at the U.S. Titanium
property which lead to the spill. (Appendix B8). ~

These few details will supplement Fromal's memo. On July 12 Dave Chance and Dwight
Sours began counting the upper section of the kill by walking the Piney River from
Route 151 downstream. They saw no dead fish and some live fish above the U.S. Titanium
discharge. Chance estimated that the pipe was discharging 5-10 gallons per minute when
he saw it. From the pipe downstream to the first poweriine crossing. {approximately

% mile) no fish were seen, live or dead. Below the powerline dead fish were counted

as outlined by Fromal. There were no-sources of poliution other than U.S. Titanium
from the Route 151 bridge down to the point where dead fish were first observed.

The twelfth segment, six miles below the start of the kill, was not counted because

the river is wide, deep and slow moving at this point.- The investigators could not
wade the river and access by boat was not practical. This % mile reach has not been
included in the fish count calculations.

On July 13, 1980 Chance and Ayers counted segments 21 thru 29 by canoe. The dead ~--
fish were not floating so we did not recount those from Saturday. At the confluence

of the Tye and Buffalo Rivers (segment 26) the Tye was niuddied considerably by sediments
carried in the Buffalo. Most dead fish observed at this point were on the Tye River
side of the confluence. Below this point the number of dead fish declined rapidiy in-
dicating that the dilution by the Buffalo had probably neutralized the toxic waters of
the Tye. N s '

Tbis ki1l appears to be a recurrence of problems we have had on Piney River for some
time. The copperas waste piles at U.S. Titanium are vulnerable to washing off into the

river when dry weather is followed by a severe thunderstorm. The last kill occurred
August 24, 1979, FK 80-043.

AR100153
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. Fish I'il] No. ©1-002

2.0 INVESTIGATCRS-DISCUSSION Con't.

It is obvious, from previous experience with kilis on the Piney Rwer, that an over-
flow of the waste ponds at U.S. Titanium did occur and resulted in a fish kill in

the Piney and Tye rivers.
-,

2.1 STATION DESCRIPTION:
1." Tye Rwer upstream from Rt 739 bmdge

’

.2 PICTURLS TAKEN: {identify piCtl;rES: slides (s) or princs (p) )
Location:

1. i __A 6‘.

2. 7.
3 8.,
4 9.
5 19
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" Fish Kill Yo. 81-002

4,0 VISUAL OBSERVATIONS:
4.1 WATER:

Station

pH

Temp. (°F)

Dead Fish ?

Color

Turbiditv

1

D.0. me/)

7.0

yes

brown

2

high

9

10

.‘ Station

Floating Solilds

Surface Film

Flow

Tide Stage

Odor (def)

Other

1

2
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. Fish Kill No._81-002
4.2 FISH:

GiNIRAL APY EARASC_E:

nervous, scary _ _ spiraling

sinking to bottom ~ flashing

gasping at surface_/-10-30 according to witness rubbing against bottom
. unusual ceolor ableé to avoeid capture
frantic ' ~ , floating listlessly
slugish : - : __“swimming upside down

j " other
Fish.were either moribund on bottom in shallows or 11VE and NEzIThy On /-1 & 13-80

ARRANGEMENT IN WATER: -- . ;. . ;e o '
normal distribution_ ]

moving inte other water sources__ near surface

floating towards outlet | erovdine watsTTaTeT

attempting to leave water ~ - - _other

LODY SURFACE: *

normal light & dark patches bleached most _ bloated some

bluish film: in patches or all over L L ,
grayish-white: in patches or tufts L e

. decp open lesions with pus and blood
swollen areas as furuncles
. shallow red ulcers: small or large
body splitting open along midline many

muscous on skin

other . . e .

FINS: *

normal L . ~ . twisted

swollen _ eroded

necrotic ‘ ) spots present: white
frayed o . — . black
bluish white ' blood-shot
parasite present____ other:

CAUDAL PEDUNCLE: *

slightly swollen N bluish-vhite

very swcllen furngus~like tufts

necrotic _ other

inflamed )

GILLS: * So e smm e s e

gill color: bright red red pink SOM€yhite most , T
£ill cover widely expanded :

. swollen .
_ covered with mucus, food and dirt particles :
" patches: white brown gr. y

other -100158

-

* Indicate approximate number of fish having thuese characteristics. Look for
general trends, pot specifie flsh (few, many, all, none).
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" Fish Kill No. 81-002

EYES: #

normal bulging Tew

opaque__most ~ : one eye missing

white: lens or conter both eyes missing some

tiny spots in lens - ~ if a needle is inserted in the eye socket
red spots in cornea - and the eye 1s pressed while fish head is
papeye - : under water, gas bubbles or opaque
other L - fluid escapes.

* quicaté apprcximntgihﬁmhé;wa f;shwhaQing these characteristics. Look for
gencral trends, not specific fish., (few, many, all, none)

R N LT

OTHER CONDITIONS OR SYMPTOMS NQTED: < .0 *° = = . 7=+’ = .

The fish had been dead for 1 or 2 days when the count was made. Mo distressed fish
were observed. .

5.0 SAMPLES AND ANALYSES: - Lo e Tt

5.1 CHEMNICAL SAMPLES COLLECTED: . )
(circle samples not collectodvby State Water Control Board)

source {pollution}) polluted area X
source (oil) . spill area
1/2 gallon glass ' ' ~ quarct plastic
sallon plastic ‘quart glass
mercury bottles , ' ~ mad

' soil

5.2 BIOLQOGICAL SANMPLES COLLECTED: *
{circle samples not cellected by State Water Control Board)
Fish must be properly identified to genus on lab sheet

fish o ~ benthic
oyster o L 3 clam
crab mussel
other : ' . other

* Specify whole fish, edible meat or organs to be analized

100159
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5.3 CRI™IICAL ARNRLYRIS
ehegk hoen for requested antlysis

1 1

7-11-80

1« So—

Station
Date e

Time - R
Lal Numbar

Fagam er =

B, mp/l s ~__10

W [/ Y00 .l

?il. (l;b-hu Tatars 6.5

Acidity {(rotal) mgfl -

Alkalinity (Lotal), mpft a8
Pack Atkaliniey, mif1
Setsleakle S0)ids, rafl
Total Sulfin = tot, e/l .
- Vel, o/l -
Fix, £g/l -
Suzp. Solids- Tot, mzfl ) 29
L - !9"1' mg_f‘l Q
TR TFIx, wef1__ yds)
Chlorides, mg/1 as Cl . ' yA

0.2 -

0.1-

0.01 .
0.31

Tot it

kicl, r2fl as s

Amocenta,

ug/l as 31

Nitrice, 0/l as X

Nitrate, me/l an 3

liydrol. Phosplutes, oo/l as B

“0.03
0.1

Chromium Teni, rofl . . By ‘ 20

60

Creho Phosphates, maf? an P

Total Phosphates, ag/l an P

Zinc, =5/l

Load, ngfl

1400
10-

lron, mgll

Copper, fgfl

Manpgmese, mpfl .

Hexane Extractables, mafl

Chemieal Dxypus Demand, mgfl
0115 by Infrared, me/l

Sulphate mg/1 8

Mercury mg/]

fadmiym mg/1
Nickel mg/1]

10-
-. 100~
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Fish 1\111 No. 81-002

G0 TOXICTLY OF l"!f'HLN'I‘S INVOLVI ‘D AS REPORTED IN LATEST LITERATURE:

RliFIZRI{NCE :

REFERENCE:

RHmm& R :A?:vi'anféwﬁﬁ;jv-,;u:'HW.;”-:urg‘..;=; T
The location and circumstances of this fish ki1l are so similar to those occurring in
previous years FK 80-043 and FK 78-011 that there can be little doubt as to the source
of the toxic materials. HWater samples collected by Fromal on 7-11-80 did not show high
sulfates or acidity levels associated with previous fish kills 1nd1cat1ng that the slug
had already passed downstream. Levels of heavy metals chromium, zinc and iron are
elevated but may be residual material dissolved in water column after passage of acidic
slug of runoff from copperas piles.

"n

*

7 .0 BENTIIIC, ALGAL EXAMINATION (CURSORY):

Station Substrate Aquatic Algae Benthie Tolerance ¥ How compare
plants animals +0l" | Fac {Sensit | with control

10




* Fish Ki1l Nao. ©01-002

8.0 ROUCH FICURLS FOR FISH COUNT:

8.1 Lake, pond or river; total count of every fish:

OR -

8.2 100 yard scgm-enfl_ﬂ'alf mile area -cdunt; ;1;.@1:; or river: "£3.089 -

' Toﬁ;a__l. ‘disi:émcc of fciil iﬁ"s:fe:;ﬁ}pon; ﬁi-l}:'s-léﬁrErs:' . 143 m'i'lé;s o

D . s R TP
JE TS B i ey, B A T .. . e
et . i, oo AXY R I Y el . . S

Serment Specics., No. size Species, No., sgizc Species, No., Size
(1st., fish seen)
1sc. 100 vds, Minnows 50 Al Darters 3 Al
2nd, 100 yds. _ A Minnows 29 A1l 1 Darters 1Al
3rd. 300 yds. Minnows 627  All | Hadtoms 2 ATl {Surkare -8 Y _an
4th. 100 yds, Minnows 225 211 { Darters 1 _A11 ISuckers 2 -3¢
: Suckers 1 4-6"
Synfish 1 4"
Sth. 100 yds. Minnows 100 A1T1 " Darter 7 _All i
6th. 100 yds. Minnows 825 All { Darter 1 ATT {Suckers 15 T=3""
7th. 100 vds. Minnows 350 A1l | Darters 7 A1l |FMadtoms 3 ATI
Suckers 6 1-3"| Sunfish 2 2"
8th. 100 yds. Minnows 242 _ A11 | Suckers 5  1-3"
9ch. 100 yds. Minnows 125 Ail | Madtoms 1 All JSuckers T0 =3




I1la

Sdpment T: Specics, No., Size Species, No., Size Species, No., size
10th. 100 yds, Minnows 250 __ALL ISucker 1. 1-3"| Suckers 1 a-8"
ilth. 100 vds, M‘Innavs 150 . All jbarter .. 1 All | Sucker - 1 1-3"

’ Sucker 1 4-6"
2th. 100 vds,
g omiie WUT CUUNTED NUT CUUNTED ~NUI COUNTED
|
Tith. 100 vds, 3 -M'inﬁ_ows — 258 A1l | Suckers 14 13" Sunfish 2 3"
i_Darters 2 _All t
: Madtoms 8 All ;Pirate Perch 1 All | .
i i
l4th. 100 vds. i Minnows 235 A1l j Suckers 6 4-6", Smallmouth bass 12, 2"
Smliimouth bass 2,10% Darters 14 A1l | Suckers 4 9-ig%y " v g, 3"
! " 1 12" Madtoms 20 A1l | Suckers 4 |2+ " i 5, 5"
sunfisn 4 47 Suckers 1 1=37 Carp . 1 i-0" L i 4,-6"
15th. 100 vds. | Minnows /4 All [ Suckers 13~ 4-67} mal Imouth bass 5, 2"
Snallmouth bass 2 7" Darters & AN " 1 7-8" " # 5, 3"
. * 1 8" Madtoms 5 Al " 5 _9-10" " " 2,4"
= L 2 107 Suckers 1 3-3% ° 112+ 4 " ! 7, 6"
Carp 11-6" sunfish 2 2"
[1] . '[ 6!! ) f
16th 100 yds Minnows 435 All Suckers 4 1-3"  Smallmouth bass 3 2"
Carp 2 1-6" Darters 23 Al M 14  4-g" .o " 7, 3"
Sunfish 1 3" Madtoms - 3 Al " 5 7-8" " " 4,5"
[1] 'I 5" - . i 6 '[ 2+II n " N 4, 'I UH
17th 100 yds Minnows 142 All  Suckers & 1-3" Suallmouth bass /42"
Sunfish 2 2" Darters 19 ANl " 4 4-g" - " " 1, 3"
" 1 3" Madtoms 14 AN " 4 9-10" " " 3,5"
[1] 'I 4II car.p . " 1_6“ . un 8 12+II i 1" 4, 5"
un 'I 7_9" 1t 1t 1’ 7" 7
T8th 100 yds Hinnows 97 AIl Suckers 2 4-6" Snalimouth bass 5, 2"
Carp 1 7-9"Madtoms 3 AN “ 5 7-8" " " 5, 3"
Sunfish 1 3" " 3 9-10" " " 1, 4%
n 2 - stl i 5 '! 2+ n u n 2’ 6 1
i 1] 1,71(
. i 18 ] 1;1_0_
TSth 100 yds Hinnows T480 A1l Suckers 10 1-3" Smalimouth bass  ©6,2"
Carp 1 7-9"Darters 36 Al " 2 9-10" " " 1,6"
Sunfish 1 1* Madtoms & All " 3 12+" " “ 1, 8"
1# ;‘ g!t
20th 100 yds “HMinnows 103 A1l Suckers T 1-3" &m|lmouth bass 8,2"
Carp 1 10-11Darter 1 A1} - " . 2 7-8" " " 4,3"
Sunfish 6" Madtoms 4 AN " g iz2+" : :: %g:
n [ 1, 8"
1" " 1, 10
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Minnows

21st 100 yds 144 A1l Suckers 23 1-3" Smallmouth bass 2 3¢
Darters 10 Al ! 2 12+ " " 1 5"
Madtoms 1 All " " 2 -L
22nd 100 yds_ -~ Minnows T18 ATl Suckers — 3~ -3 Smalimouth bass 2 2'
Carp 1 7-9" Darters 3 AN u 3 4.g" " u 2 3
u 1 14" Madtoms T ANl " 4 7-8" " n 1 &
Sunfish 1 3" " 5 9-10" " " 1 8
i 'l 5!3 “~ n 1 'I 2+Il n 1] 'l gl
" " 1 17
23rd 100 yds Minnows 145 Ail Smaiimouth bass & 2" Sunfish T3
. Madtoms 13 Al u * 17 3¢ n 1 &4
suc kers 2 ] _3“ " #H 1 4tl
n 2 4‘6ﬂ ;] 1 'l 5“
n 3 7_8“ [1] n '[ 6“
n 3 '12+13 n [1] 5 Sll
1] 1" 2 IQ-I:
24th 100 yds Minnows 220 A1l Suckers 10 1-3" “Smallmouth bass 11 2
Sunfish 1 4 Darters 18 AN " 7 4-g" " " 1 3
" 1 5" Madtoms 2 ANl " 2 7-8" " " 1 1¢
1] 2 9-"0"
H "I 12+II
25th 100 yds Minnows 110  Ali  Suckers 1  4-6" Smallmouth bass 2 2
Darters 7 Al " 1 7-8" " " 1 &
Madtoms 3 AN " 2 9-10" " " 3 g
Suckars 6 1-3" " 3 j2+" Sunfish 1 6'
26th 100 yds Minnows 35 All Smallmouth bass | (1" Sunfish 2 4
Madtoms T2 AT " o2 2" " ) 1 &
L Suckers 1 4-6"
Z27th 100 yds Minnows 4 All Suckers 1 12+" Smalimouth bass 3 &
Sunfish 2 4" Madtoms 4 A1l Smlilmouth bassli2 3" " " 1 13-
" 1 v Suckers 2 4-5" i * 2 6" Rock bass 1 5
1] 3 611 " 4 g_'l OII 1n [1] 'I 7“ H n 'I 6:
[1] i '{ 7!8
Channel Catfish 1 22" .
28th 100 yds Minnows 1 ATl Smalimouth bass 1 /%
29th 100 yds ~ Minnows 2 AT Sm&;l'l’tﬁouth hass t 2" .

7 11 1 ]0"
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Fish Kill No. 81-002 T

9.0 COST: o T w h

Cost af"invcst3g;tio£}¥:ﬁﬁrcﬁu”3%-Sufvéillancersﬁai?ield Studies, Individual
sheets: § 1,360,848 Enforcement
Other:

Cost of freshwater fish (Commission of Game and Inland Fisheries) $ 4,595.82
Cost of marine fish:

Other cost (explain): [ab § 22.30

Total cost to State of Virginia: 5 5,978. 96

e 4.=_-_..( o e
e

;.:. .,.:.rsf~':;3;.' et 3-‘—'{,7 \.,'. ,,.J...._. .
- - s

e . P i T —_---- o e .

Copies Dircctor BQTS RegionaI Office, Enforcement DES File (orig 3,
Commission of Game and Inland Fisheries, Investigator, HATS File

Report completed and distribution made:

(signed) {date)

Enclosures:

- Br e m T ow o IEe Lt fee s - .t o .
A S . e = E Lo e e - . .

MISC. NOTES:
. Calculation of expansion factors:

Segments 1 thru 11 - 1760 yards per mile X 5.5 miles _ g 4
13- segments X 100 yards :

Segments 13 thru 29 1760 yards per mile % 8.5 miles’ .. g g
17 segments X 100 yards :

Samp]e ca'Icu?at'lon-
nurnber counted

2" Sunfish Segs. 1-11 2 X 8.8 = 17.6
Segs. 13-29 4 X 88=35.2  __ .. _
8

Total number killed = 53
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= VIRGINIA STATE WATER CONTROL SOARD

. TOTAL COST SUMMARY -~ FIELD INVESTIGATICN

- *LUTION COMPLAINT NO. _81-018 FISH KILL No. _81-002

ITEMIZED BELOW ARE EXPENSES [NCURRED BY THE VIRGINIA STATE WATER CONTROL BOARD DURING THE
SUBJECT INVESTIGATION _

NUMBER OF PERSONNEL IN SUBJEGT INVESTIGATION: 4

TOTAL MAN-HOURS IN FIELD AND/OR REPORT WRITiING: 112

TOTAL WAGE EXPENSE BASED ON HOURLY RATE FOR ALL PARTICIPANTS . cvveevecnvens . $1,074.36
TOTAL EXPENSE FOR LABORATORY «euvsvevesosanccncasenannncsancenes Cerencenes 22.30
TOTAL NUMBER OF MILES DRIVEN BY: STATE POOL VEHICLE 259

STATE AGENCY VEHICLE 882

PRIVATE VEHICLE -
TOTAL MILEAGE EXPENSE: o : o

STATE POOL VEHICLE (.17 PER MILE) vevvven.. eveeens 44.03
STATE AGENCY VEHICLE (17 PER MILE) evevenecnnns ceees 149.94
., | _ PRIVATE VEHICLE ¢  PER MILE) veveerevnnnennnen -
NUMBER OF BOATS USED IN INVESTIGATION: 1

TYPE(S) OF BOAT(S) USED "IN INVESTIGATION (LIST BELOW):

{. Canoce

2.

3.
TOTAL EXPENSE FOR BOAT USE cvvvvvoncsvevncasncasccacen 36.25
TOTAL NUMBER OF NIGHTS SPENT IN FIELD FOR ALL PARTICIPANTS: 0 _
TDTAL EXPENSE FOR LomING L AL L B BB BN K BE BN BE BN LB BN BE B B BN BN * O PSR BEHASSEBEASEs s LA N )
TOTAL NUMBER OF MEALS FOR ALL PARTICIPANTS: 16
TOTAL EXPENSE FOR MEALS ecovsessnacacsansascsannnnn tevevesann teamasecanca 56.26
TOTAL EQUIPMENT EXPENSES (SORBENTS, BOOMS, HAY, ETC.)eueeueaees -

TOTAL EXPENSES FOR MISCELLANEOUS ITEMS: (ICE, FILM, TOLLS, ETC.}ieeencannns -

TOTAL EXPENSES «uvuveocomessacncacnns o 5 1:383.14

. EFFECTIVE DATE: July 1580 SIGNATURE: /é"é?’?(}/ /f/ /5/474‘4_
- - e g 9-18-80 4

100166




_ ) - Sheet No. 1
REPLACEMENT COST OF FISH
0 " Fish Kili No,_81-002
Size Individual Total
Species & Common Name » {Inches) Number . Value Valua
!gggmj§ sp 1 E s /1 c ?5‘
Sunfish 2 53 77 g .of
3 62 A3 yid 2
4 114 4 33.246
5 53 O & 20
6 70 o +7 Lo
7 s VR e ot 182
Ambloplites rupestris 5 9 Lt~ L8 .20
Rock Bass 6 9 X >, i/-’
Ictaliuris punctatus
Channel Catfish 22 g /s /,71; 10 2L
Aphredoderus sayanus
Pirate perch All 18 )y IR 4
Cyprinidae
Minnows All 46,076 23 /38R A8
7 oo o T sob-total $1,554.03
Grand Total

Signed:

100187

Form 36.75




Sheet No. 2

REPLACEMENT COST OF FISH

Fish Kill No. 81-002

Size Individual Total
Species & Common Name = {Inches) Number Value Vaiue
Noturus sp. _
Etheostoma sp.
Darters ATl 1364 wia | 8004
Catostomidae 1-3 1751 b e
7-8 202 (7 3 A 344
8-10 273 ';3 4,2'??
12+ 422 3 s /43 AP
Micropterys golomicui 1 : 27 E Y
Smallmouth Bass 2 616 i 32742
3 572 b 4L 20
a 53 /. 1 bg A2
5 88 _ /-3 (A5 I
6 255 ;7! 436 05~
! 53 / 9% 16547
8 150 A2 J 42 00
. Sub-total $2,563.16
Grand Total

Signed: -
{Chief, Fish Divisi
Date!  August 12, 1980

100188

Form 36-75




Sheet No. 3
REPLACEMENT COST OF FISH
Fish Kill No. 81-002
Size Individual Total
Species & Common Name = {Inches) Number Value Value
Smallmouth Bass 9 9 =H.9 7 | 2343
10 123 A5 |350.45
11 9 < /3 28017
12 9 3 2, 30.7¢
13 ? 3.99 249/
Cyprinus carpio - 1-6 44 A 2L
Carp 7-9 35 ./ / 3 £
10-11 S Nl /33
14 9 . A3 2.07
Sub-total $478.63
- Grand Total $4,595.82

Signed:

Chief, Fish Divis

Date”___ Auqust 12, 1980

7 o e

&

, CGIF}

10016‘9 Form 36-75
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L . LABORATOPY C0STS

Fish Kill uo.g_[_cp_g_ SEF 161960

DIV. CON. LA, SERV,
ENVIRONMENTAL LAS

o
" Fd

T ramamerer ot comper o PARAMETER o o co ser ot
_' Colifarm. Total /100 ml Arsenic i
Coliform. Fecal /100 ml__ ' 1 Cadminm | O | oy
pH (Labaoratory) ' /.90 /p&a Calcium !
Alhalinitsy I Chromium I .__\,é’ | ,_';-
Total Solids. Total Copper ‘ ‘3’3’! ,-.)f-
Yolatile fron ) [ 'J//: #.‘J,-
Fixed Lead l ]:‘}& . L x: )
Suspended Solids,  Total l =y a .Q.D Magnesium j i '
Volatile { Masnganese [
Fixed i Mercury ! '/'45,' ﬁ s
. Disohed Solids o fine | i x&fb’ _ ' 3’-: :
. ; Chloride I /- 90 - /’ pa N_l Cke_,\ ) !' ";/.)/‘ o
‘ o el lgrd e . !
__Nitrogen, Total Kisl ] 350 50 :
. —Phosphorys, Total / :
. —Phoaghorus, Ortho / i
——Ammonia wefl s N |/ urhigity
—Nitrite mg/L as N . 1 / Pexlicides
e Nitrgte mg/L as N " / . Settivabie Solids
. Sualphate l - I-\J-D /uJ—D Conductisily
.—lexane Fxiractabies
BODS { 4.5 7S
coD _ |
I
_ 1

Effective date ?“/‘% . ~ Grand Total _J . 3D

. Approved b

ARICO170
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N —IDJRLYS EAPLNSL

S S | TE e hasd
" ELPD INVESTIGATION e _ 7% < ficter Arers
. POLLUTION COMPLAINT NO. £/~ £/5 COFLLH AL e
e owwg: S A Frema /7"' S
1TLE: _olh tion Control Ficpizoes o

-

WAGE EARNINGS PER HOUR AT TIME OF INVESTIGATICY '&.{1'

il

TOTEL MAM-HCURS 11 FIELD - TiA
AND/0R REPORT WRITING

TGTAL WAGE EXPENSE BASED ON HOURLY RATE vvvevvvnennns et e, EY
TYPE OF VEMICLE USED BY YU PERSONALLY (ACENGY, POOL, OR FiRIZATE
TOTAL MILEAGE €53 COST PER MILE ..
TOTAL EXPENSE FOR VEHICLE USE .....ivviinnnvnannn. . Crreeeeaean vevns 02
TYPE OF BOAT USED BY YOU PERSONALLY
RATE FOR BOAT USE: T DAILY COST HOURLY OPERATING COST '
CANOE AND FLATBOTTOM (NARROW) $6.25 $ 3.00
WIDE FLATBOTTOM 8.50 2.00
GLASSMASTER 17' OUTBOARD 15.00 €.50
GLASSMASTER 19! OUTBOARD 25.00 7.50
GLASSMASTER 19' INBOARD 31.00 8.5
CAROUSEL 31.00 8.50
. FISH/SKI, T-CRAFT - 37.00 5.00
{ . . e -
WUMBER OF DAYS BOAT WAS USED
IUABER OF HCURS BOAT WAS USED B COTOTAL EXPENCE PO B0AT LSE LL..... e
TUTAL NUMBER OF NIGHTS SPENT It FIELD
TOTAL EXPENSE FOR LODGING vvuv.... e e
TOTAL NUMBER OF MEAL3 kD -
TOTAL EXPENSE. FOR MEALS ......000eeenononenennsonoesnsesaneessneeannneiennen.
"QUIPMENT USED (SOLVENTS, HAY BALES, WIRE, BOCHS, £TC.C ITL¥IZE Sfil...
ITEM(SY COST.PER UMIT CICARL 2TTT
'OTAL EXPENSE FOR EQUIPMENT 4ueuuunnnunnesoenoesonsesennencnsnen e o
:ISCELLANEOUS ITEMS (ICE, FILM, TOLLS, EIC.) ITEMIZE BELOW: .
"JTAL EXPENSE FOR MISCELLANEOUS ITEMS ....... enereeas e eerireieaeaeaeas .. O
. FFECTIVE DATE: _~ =~ ~ TOTAL EXPENSES evyunueennadtie. _ 702, 23
. e SIGNATURE: — ' R |
DATE:




RS Gt o T T s e e
_ZUTION COMPLAINT NO. si-01% FISH KILL NO. __ % ¢ 2

Qee: _Didige T pl. SowkS
MTLE: _Bolftror) (o, T/ -S;c.s:- N -

/AGE EARNINGS PER HOUR AT TIME OF INVESTIGATION R
-

TOTAL MA 2¢ IN_FIELD AR
O R YR _
TOTAL WASE EXF’ENSE BASED ON HOURLY RATE vvesivvneenencsonranooranenassans reeane Y
TYPE OF VEHICLE USED BY YOU PERSONALLY (AGE!\CY POOL oa rRIVATE)

TOTAL MILEAGE St _ COST PER MILE =~
rOTAL EXPENSE FOR VEH'.CLE USE R R R B R I N I TN N I N RN | -oo-c. ----- ——1
TYPE OF BOAT USED EY YOU PERSONALLY = ,
2ATE FOR BOAT USE: DAILY COST HOURLY OPERATING COST

CANOE AND FLATBOTTOM (NARROW) $ 6.25 $ 3.00

WIDE FLATBOTTOM 8.50 : 4,00

GLASSMASTER | 7' OUTBOARD 15.00 6.50

GLASSMASTER 19' OUTBOARD 25.00 7.50

GLASSMASTER 19t INSOARD . 31.00 8.50

CAROUSEL - - . -31.00 8.50

FISH/SK!, T-CRAFT ' 37.00 19.00
JUMBER OF DAYS BOAT WAS USED e
JUMBER OF HOURS BOAT WAS USED JEp— ‘ TOTAL EXPENSE FOR BOAT USE .vvvew. — e
TOTAL NUMBER OF NIGHTS SPENT IN FIELD =
-OTAL EXPENSE FOR LODUING A et d e v d Ta et s phe e N R S SRS Ad A S R A PR S —
TOTAL NUMBER OF MEALS . . 2 _ , .
TOTAL EXPENSE FOR MEALS vevvecsvavrocaranoscncarannnsnanns Ceeesasenecnsisesanaa J;a =
ZQUIPMENT USED (SOLVENTS, HAY BALES, WIRE, BOOMS, ETC.) ITEMIZE BELOW:

ITEM(S) . - COST PER UNIT . TOTAL COST
TOTAL EXFENSE FOR EWiPMENT ..-.'....:-.;...‘::;;.7.;7....:...”.-..-:.......-.--.. ———— -

MAISCELLANEQUS ITEMS (iCE, FILM, TOLLS, ETC.) ITEMIZE BELOW:

TOTAL EXPENSE FOR MISCELL—ANEOUS lTEMS --.........ooloo’ooOvtctitt'tclct'cOlOOUO

E\.ECTIVE DATE: & [/ S0 B TOTAL EXPENSES vvenuoecnnnones v’ézayggﬁ
T i

P4

SIGNATURE: S fects _,4'-%&4,

DATE = ‘“’0/ 100172




INDIVIDUAL'S EXPENSE
FISH KILL INVESTIGATION

FISH KILL NO. gl M O.OYN _
name: _Richard A¥9Y5
TiTLe: PC S eee =)

Present wage earnings per hour: / Oa O 8

Total-man-hours in field, !aboratory and report preparation:
Total wage expense based on hourly rate
Total number of miies driven by state car personaliy: —
Total mileage expense for use of state agency, poal car (/7fper mile}:
Total number of miies driven by private car personally:
Total mileage expense for use of privatecar {
Total expense for travel by train, plane or bus:

----------------------------------------

----------------------------------

Type of boat used by you personally:
Rate for boat use:

Coyoe_

Daily Cost

Hourly operating cost

Cance and Fiatbottom (narrow) $ 625 5 3.00

Wide Flatbottomn 8.50 4.00

- Glassmaster 17° Qutboard 15.00 6.80

Glassmaster 19 Outboard 25.00 7.50

Glassmaster 19° Inboard 31.00" - 8.50

. Carousel 31.00 8.50
Fish/Ski, T-Craft - 37.00 9.00

Number of days boat was used: |
Number of hours boat was used: 10

Total expense fOr Boat UsSe: .. .. i it it ittt it ts s innnneesinntanes s oo s voean .

Total number of nights spent in field:

Totalexpense forlodging: . ... . @i it e s oot e e sannaersaesnenans e

Total number of meals:

Miscl. items (ice, film, tolls, etc.) |temize below:

{No. of items)

Total expensa for Miscl. items:

7-13-80

Effective date:

(Totai value)

Signature

Date

----------------------------------------------

TOTAL EXPENSES #/430070

/QZ%Z&¢4474§;wm_

-~ R0

100173



INDIVFDUAL'S EXPENSE

FIELD INVESTIGATION

.c ITION COMPLAINT NO. Fist KILL No. B/ = 0C7—
NAME:/DAL’,’—Q /) _ Chaa ooz S

e PO SO/l 7T LS |

WAGE EARNINGS PER HOUR AT TIME.OF INVESTIGATION T, & D

TOTAL MAN-HOURS [N FIELD =8
| 269 o
TOTAL WAGE EXPENSE BASED ON HOURLY RATE neusvvvucocsnuanenans eeeeeann eeeennas ~¢7, ¢
TYPE OF VEHICLE USED BY YOU PERSONALLY (AGENCY, PQOL, OR PRIVATE)
TOTAL MILEAGE 257 COSTPER MILE __ /7
. ., _
TOTAL EXPENSE FOR VEICLE USE ¢ 820 %58 S Eve " Be IS ag L3N B I BE O B O BN OB B CBE BN OB Y R NY NN A A Y ;....I... $‘71fl'OJ

JYPE OF BOAT USED BY YOU PERSONALLY

RATE FOR BOAT USE: DAILY COST ' HOURLY OPERATING COST
CANOE AND FLATBOTTOM (NARROW) $ 6.25 $ 3.00
WIDE FLATBOTTOM : 8.50 4.00
GLASSMASTER 17' OUTROARD 15.00 6.50
GLASSMASTER 19! OUTBOARD 25,00 7.50
GLASSMASTER 1S' INBOARD 31.00 8.50
., CAROUSEL .7 31.00 8.50
* FISH/SKI, T-CRAFT - 37.00 9,00
AUMBER OF DAYS BOAT WAS USED —
NUMBER OF HOURS BOAT WAS USED — TOTAL EXPENSE FOR BOAT USE ....... —
TOTAL NUMBER OF NIGHTS SPENT IN FIEWD O
TOTAL EXPENSE FOR LO%‘NG -9 8% S8 S * 9 e s 0 as 49 28 0 H A0 BPHBEE SRS e eSS 4 * 9 aaeasn v
TOTAL NUMBER OF MEALS & o4 R
TOTAL EXPENSE FOR MEALS IIIIII a8 P08 EesS e ® RN PN eSS s et e wen Z(J-(} C:'
EQUIPMENT USED (SOLVENTS, HAY BALES, WIRE, BOOMS, ETC.) ITEMIZE BELOW: '
[TEM(S) COST PER UNIT  JOTAL COST
TOTAL EWENSE FOR Ew.im ‘7‘. L RN ] ‘Wl - .7. ”as ;- LI ] ._‘ aeeass L B I N .-. .- a .- & P e B S e E PR TLeN ——
MISCELLANEQUS ITEMS (ICE, FILM, TOLLS, ETC.) ITEMIZE BELOW: ' -
TOTAL EXPENSE FOR MISCELLANEOUS ITEMS +.veeconsavsoscannese -
’ : N .
.F{ Tive pate: | (el O TOTAL EXPENSES vvvvvnenennnn.. 2333 67
) ¢ ¢ . 7
S 1GNATURE:: @zq—__e /é, C
DATE: (.2, /0 1922

V. . 7 100174




TAELD ANV LABORATORY DATA

P - - Tul e

N freitng Sate Water Coatial BGoard

SO Bos [0

nada A e T s I

Y l:ﬁﬁ:_&_tunu}_, },,?‘.- R MR

JUL 30 1980

75 Ficharet dyers - pe

T E [ pat PSS BIQ GW ATITLRC
K §5 C { 3 S 3 Ju\ 7
FK, SS. PC, PS, BM, OR BIO NO. ONGITUDE
BALIN STREAM IvEA MILE LG cDo Ape F
Cistievt fow - ? MO o l
LASORATORY NUMBER HEGION © Calleeted tis ED A l
W% Nawr of Siream é.’f. v ey
NMIONTH DAY YEAR TIME SOQURNE
Stateeon ey u|-lmﬂ f | ) _r
1e73 L ELE ow cFs TEme “ _@Z‘ __?_..4 3__‘” .15 2 ‘7’ ——————
A
" DISSOLVED OXYGEN DO~ SAT FIELD pH
Cl; RESIDUALITOTAL) )
sENLE . ~Pvib .
PAR AMETER cane MALLE PP AR AMETLR cany VAL
: -
. s el thaboraben ) [l . 5 \esenie (') [$3rH
Alhabonitn/ Veidity froe) .I-i’::}f:(:’_:!) [ EFEE W] Cadusin e D -~ uTR
Fortak Sofidds 1ot fazs1) 1) Caleivm {me') Tmm } » o _\’
Yolatile 025 Clizansium {mgff) I r[ ; _iquL, yodh
Fivend 026 {opper (medl) [ |
Suaprotuded Selids, Total (l_ugﬂ! (D fff from (mefl) h i 1233 {__j
¥ olatile vy Lead Tutal (me/1) R R
Fived 02y Magnestum (mefl) "6
Disaistved Solids Total (me/h) 067 Manzanew: (me/l) VALLEY priy, R
Setlealhle Solids {mz/1) arl Marcues Tutal (sag ) o DA dE nun
- ASE
Chlocide vty i Zine (1Y s 4 Sh Db
Harduew EDT \ (mefl 2= £ali()y) 03 Sodim g/l 7;{*' e P aee )
Nitrogen, Total R:i--ld.:hl (n-'v_'j})' ©opas Patassium (tng/l} F ., ‘ O ) v
I"hasphianus Tatal {mef1) [{1%% Niebol (/B \: 5 fi < Ty ~a - ol
— . = : < ——
Phemphacus,Orthe e/l (¥} Fluarair tme'h) Ne U T aes
Ammonta (mefl as X) [{R{ Tt Colizorm, 100 a3 =0 <o, g =
Nitrite + Nitrgie [{LTRED N) [T RS Feead Codivoerm, bl - S e [T
Nitsite (mefl an N 133 Tost ol Coristurens/ 415 el 0% ELE
Sulphate (me/t) Tird Fregl Gl [Tl - VPN = 1l
Frron Extractables (m’l) tH
BODe (mzf) i Cond etivits {(nuicro - mivs cm) 03
o H) el st FTarhidity | NTH a9
" Tatal Clreamie Carban {mgefT) b Pe dirnles [

-r.-’-l-. K

DNate rekuﬂl fmm fab:

e
[
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 APPENDIX A

MEMORANDUM

State Water Control Board
2111 North Hamilton Street P.0. Box 11143 Richmond, VA, 23230

SUBJECT: Nelson County - FK 81-002 (PC 81-018)-Piney & Tye River Fish Kill

-
TO: < VRO PReP File
FROM: J. A. Fromal, II%
DATE: 15 July 1980
COPIES: PReP Coordinator

VRO File #20-1174/T.H. Jett

At 12:30 p.m. on 11 July 1980, the writer received a call from PReP Central \
concerning & fish kill on Piney River. The call originated from a Nelson County

Game Warden who placed a call to the Nelson County Sheriff's Office. Mr. Evans

then relayed the information to Richmond.

The writer called the Sheriff's O0ffice to further define the location and extent
of the kill. The office representative said the ki1l was on Piney River and was

, caused by the plant (U.S. Titanium) and that an estimate of fish killed was diffi-
. cult because the river was too muddy.

The writer left for Nelson County ©1:00 p.m. The results of the investigation at
the Titanium plant site are as follows:

1. The pump sump pond had recently overflowed.

2. There was approximately 6" of freeboard in the pump sump pond at the time
of the inspection.

3. % mile downstream of the company's corrugated metal stormwater ocutfall, a
large turtle and a number of frogs were seen. No fish or minnows Tive or
dead were noted. The inspection was made from a railroad track located
adjacent to the river.

The writer then contacted the Sheriff's Office again to make sure that there was

not angther 1dcation specified by the game warden The individual at the office
stated that the Game Warden had found dead fish @ the Route 739 Bridge on the

Tye River. The results of the Tye River inspection are as follows: -

1. A dead sucker was noted upstream of the Route 739 Bridge, so the writer began
walking the river bank heading upstream for 200 yards. A rough estimate
of the preliminary count was 50 minnows and 8 - 10 fish of 4 to 12 inches.
The fish were not b]oated A live mudtom and tadpoie were noted in backwash
_near the bank. ' ' ‘

. 2. The writer took metal and nutrient samples just upstream of the bridge at
4:30 p.m. The pH was tested with a HACH Kit and found to be 7.0 standard units.

3. A man was fishing under the bridge. He stated he had not seen any dead fish,
hadn’'t gotten many bites, and had caught 573 inch mudtom.
T | 100177




Nelson County - FK 81-002
15 July 1980
Page 2

4, The river was fairly turbxd from recent rains.

5. A 12" fish was wraﬁped 1n foil and taken back to the warehouse and frozen.

6. A Iocal farmer said that I was welcome to go on his property and look at the
- river. At the railroad bridge in a pool area, 5 suckers (approx. 12") and
15 minnows, all dead, were noted. The writer then went upstream approximately
0.15 miles to a sand and gravel bar and noted 1 dead minnow and 1 Tive tad pole.

7. From the Route 29 Bridge what appeared to be a dead minnow was noted.

The writer arrived home at 7:00 p.m. and cailed Ray Tesh to see.which way to proceed.
He said as the fish were not bloated, the ki1l was fairly recent {24 hours). He
suggested that DES be contacted concerning a count. \

Richard Ayers said a count should be made and requested that an extra person
accompany the writer so that two teams could be used. The writer contacted
D.M. Sours who agreed to assist.

The VRO team arrived at a grocery store near U.S. Titanium at 9:30 a.m. on 12
July 1980 and met Richard Ayers and Dave Chance. It was decided that fish would
be counted for 100 yards every % mile. The team of Chance-Sours would count
stations 1 - 12 and Ayers-Fromal would count from Station 13 to end of kill (see
attached topo). Stations 1 thru 20 were completed on the 12th. It was decided
that Ayers-Chance would check the extent of the kill at the Route 654 bridge while
Sours-Fromal checked downstream to find the length of the kill.

The Tye River was checked at the confluence of Rucker Run and no dead fish were
found. The River was extremely muddy. At that point, further counting was found
to be more advantageous from a cance. The count would proceed again on the 13th.
On the 13th the count was completed around 4:00 p.m.. by Chance-Ayers. The cance
was placed in the water at Station 20 and the team floated to the confluence of
Ruckers Run. The source of the muddy water was the Buffalo River.

Tedd Jett is to write a memo concerning contacts made with U.S. Titanium and
Ayers-Chance will supply final fish count.

It is suggested that:

1. A key to the Titanium property be supplied to the VRO staff to s1mp11fy
investigations, and

2. Permanent fish kill investigation stations and procedures be established
as this is a repetitive problem.

JAF:jf
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T S _APPENDIX B

MEMORANDUM
State Water Control Board

2111 North Hamiiton Street P.0O.Box 11143 Richmond, VA, 2323C

SUBJECT: ﬁ.s. Titanium Corporation, Piney River, Virginia
Investigaﬁion of FK81-002 (PC 81-018)

TO: VRO File #20-1147
FROM: Tedd H. Jett .:fl%
DATE: 14 July 1980 "

COPIES: VRO PReP File
PReFP Coordinator, Richmond
BAT, Richmond
BE, "Richmond
J. A. Fromal

On 12 July 1980 the writer was contacted by R.F. Tesh and informed of a fish kill
investigation which was under way in the Piney and Tye Rivers in Nelson County
below the subject plant site. The writer was asked to assist by contacting the
Company to determine if preblems with the waste holding facilities were continuing
and to have local representatives visit the site and take appropriate corrective

.\ actions.

First, the writer called Billy Thompson of Piney River, who performs a monitoring
function of the facilities on behalf of the Company. Mr. Thompson indicated that
to the best of "‘his knowledge no problems with the system had been experienced
recently. Large thunderstorms occurred in the area on Wednesday and Thursday
nights, 9 & 10 July 1980. Mr. Thompson observed the system afier the first storm
on 9 July 1980 and reported that both pumps were in operation and no discharge was
occurring. He further indicated that there was no apparent evidence that any dis-
charge had occurred earlier and that the catch basin was "empty”. Mr. Thompson
did not check the system after the 10 July 1980 storm but suggested that the
writer check with Mr. Jack Campbell, who is responsible for operation and main-
tenance of the system, for further information.

The writer then called Jack Campbell for further details. Mr. Campbell advised
first that his son, Bruce Campbell, had primary responsibiliity for the system and
that he assisted him as needed. Mr., Campbell reported that a discharge from
the system had. occurred on Thursday night, 10 July 1980, as a resuit of the two
thunderstorms mentioned eariier. Mr. Campbell and his $on were on site Thursday ™~
evening when the storm hit. Both pumps were operating properly, but they could
not keep the level in the catch basin from rising to the point where a discharge
occurred. Mr. Campbell estimated that the discharge began arcund 5:00 p.m. and
continued until about 11:00 p.m. The Campbells returned to the site around 10:30
p.m. on 10 July 1980 after the rain stopped and observed that the discharge volume
was much reduced and the pond level was nearly back within the berm. Mr. Campbell
checked the system again on Friday evening, 11 July 198G and observed that the
. pond level was approximately 12" below the crest of the berm. Mr. Campbell also
advised that the pond had been pumped dry prior to the storm on 9 July 1980 and
that no discharge had occurred on that day. The discharge which did occur on
10 July 1980 was over the emergency spiliway and resulted in no structural damage
to the catch basin berms according to Mr. Campbell. He also indicated that no
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.MEMORANDUM

State Water Control Board

2111 North Hamilton Street P Q.Box 11143 Richmond, VA, 232Z

SUBJECT: FK 81-086 Pjngy and Tye_Riveys _“HELSO” Co.

To: Fish Kill File

FROM: R. W. Ayers E,L\-’ﬁ

DATE: August 26, 1981 e
COPIES:

On May 19 and 20, 1981 a fish kill occured in the Piney River below the
U.S. Titanium property in Nelson County and in the Tye River below the confluence
of the Piney. A total of 2,482 fish were killed including: Suckers, Minnows,
Sunfish, Smallmouth bass, and Madtoms. The game commission has assigned a re- -
placement value of $311.39 to these fish. Cost of investigaiton was $664.46,
lab cost was $17.30 and administrative costs were $25.00, bringing the total cost
for the fish ki1l to $1,018.15. ——

The laboratory data do not show toxic levels of metals or sulfates in the
Piney or Tye Rivers because they were collected two days after the kill occured.
The data from the U.S. Titanium discharge do exceed toxicity values for some
wetals, however it is unlikely that such a small flow volume could have been re-
sponsible for a fish kill 10 miles downstream.

The circumstances of this kill are similar to those which have occured in
the past in this area. Severe thunderstorms passed thru the area on May 18 and
19, 1981. These storms probably caused a considerable amount of acidic runoff,
bearing sulfates and heavy metals, from the U.S, Titanium property into the Piney
River, thus causing the kill downstream. By the time samples were collected on
Hay 20, the slug of toxic materials had a]ready passed downstream. (See Attached
Memo From J. A. Fromal, III)..
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FISH KILL REPORT/NOTIFICATION
H 1 -[}!'.l':

[ el Kbl Norndses

PlnLy and iyu RIVU‘S

ety fGeunty “‘.I ““ (“ . o .

Dm. lnv;.“u_;atpd JIZZ & 23}

Stream - = -
Rasin James Ri ver ) Investiator J. AL Fromal, II,I
Renion Y2 l11€Y )
iteparted by: N.lme___@ﬁb.@_ﬁ_ﬂ@ﬂo_rl —— -
Adldress, e et e 4 e e et memnm o o 2

Phone

{804) 263-5512

Reported to:

Name

Ms, Lamplee
PReP Central

Fizsh Killed {comman name}

Suckers, Bass, Minnows

Date Kill Started Probably 5/19/81

Number Killed _ 2382

Date Kill Endea ProObably 5/20/81

Length/area Involved _@ least 11 miles

Total Cost investigation 664.486 + ¢17.30 1ab cos

Cause of Kill _

Unknown - Suspect runoff

55 311.39 fish co

M,.;n Hours

from U.S. Titanium Property

25.00 admin ¢
$1018.15 total

Exact Location of KiH

Piney River 2 miles below U.S. Titanium to at least

11 miles below discharge on the Tye River

Other: ~_ 9ee attached memo.
Date 2/28/81 - ‘"V.e_itiéators Signature /(k//‘{éf“ ror T oy seiqs
Recommendations:

Lab data indicate samples of river taken after toxic

Division of Ecological Studies

slug had-passed.

A b e o e m e e ———— -

Circumstances similar to past kills caused by run-off

. f !‘ul_u__ﬂ.llr.ﬁ.f_‘-

- Titanium,

/ ﬂk

s P, i

Swgnature

T

bate _7/21/81
Enforcement:
Dite )

Fish Kill Cistributed (Date}

Signature

B I T R

7 Copies.:

DES. BSFS Dir., Ent,,
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.M EMORANDUM
State Water Conirol Board

C111 Norgh HamiltonStreet -~ - P.0.Box 11143 Richmond, VA 2323C

SUBJECT: FK81-086 (PC81-667) -Helson County - Tye River '

~ - .
TO: VRO PReP File ' { ' ' '
FROM: J. A. Fromal, IIIW o . i
'.:‘ [ ' .

DATE: 28 May 1981 e,
COPIES: —>PReP Coordinator, Richmond /"fvhi\ e

VRO File #20-1147 (U.S. Titanium)

T. H. Jett

At 4:30 p.m. on 22 May 1981 the writer received a complaint from the PReP coordinator
concerning a fish kill in the Tye River. The complaint was registered by Mr. Robert
Parton (804-263-5512) who was immediately contacted by the writer. He had noticed

12 inch dead fish (bass and suckers) approximately 1'; miles downstream of the Route
739 bridge at the Tye River. He also stated that the river showed a propensity to

. foam. o

The writer drove to the Route 739 bridge, arriving around 6:00 p.m. HMostly large
dead suckers were noted, however, there was one dead bass, which eliminated spawning
stress or disease. Nutrient and metals samples were taken. The stream pll by the
HACH method was 7.0. Live fish were noted in the backwash area.

The storm water outfall from U.S. Titanium was inspected around 7:00 p.m. The low
lying area just upstream of the outfall appeared to be very muddy. The discharge was
sampled for metals and had a pH of less than or equal to 4.5.

The Piney River was inspected at the guaging station. No dead fish were noted. The
people who live next to the river at that location, were asked if they had noticed
any dead fish recently and they said no.

The operator of the Wheeler's Fast Food Mart was asked if there had recently been
any rainfall in the area. She said it rained very heavily on Monday and Tuesday with
a light drizzle on Wednesday (May 18, 19 and 20, respectively).

The writer contacted Dave Chance and it was decided that a count should be taken-..
beginning the next morning {the 23rd). There were two teams counting fish:

No. 1 - Dave Chance and Dwight Sours
No. 2 - Brian Harrison and Joe Fromal

To quickly ascertain the degree and extent of the fish kill, it was decided that

. fish counting stations would be set ® 1 mile increments and the count would be made
for 100 yds. Initially 8 stations would be counted: 1-4 by team No. 1 and 6-8 by
Team No. 2. The results of the count are attached.
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FK81-086 Nelson toﬂﬁi}i- fye River
23 #May 1981 ' _
Page 2

Following & discussion during lunch by all parties concerned, it was decided to
check Station 5 and just upstream of the confluence of the Piney and Tye on both
rivers. No dead fish were found. Live fish and minnows were noted below the con-
fluence. ST EY L S =T - -

Stations 9 and 10 were then counted. As the numbers of dead fish were small, the
teams went to the Route 654 at which point the fish count was terminated. The
reasons for the termination are as follows:

1. The kill was determined by Dave Chance to be at least three days old which
corresponded with the aforementioned rain event.

2. The numbers of dead fish were such that Mr. Chance felt that the fish could
be 1ightly spread ocut to the James River, ;

3. The plug that killed the fish had Tong since passed thru the count area and
only circumstantial evidence could be Tinked to any direct problem. (Sample
results may change this conclusion).

The expense sheets for the staff representatives are attached.

-
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~ Summary - Fish Count - Tye River

Suckers N -.. Minnows  Qther
STA. 1-3 4-6 7-8 . 9-10  11-12  >12
] - —_ [
2 2 ) - oo 2
3 ;
4 ~
5 . : - - - -
6 1(2)=2 - ST s 16(2)=32 Sunfish(1nM) (2)
L. L Tadpole 1(2)=
7 i 1 2 1 5 Sunfish (3")
S.M. Bass (6")
8 1(2)=2 3(2)=6 2(2)=4 2(2)=4 16(2)=32
9 1 1 3 1 Sunfish (6")
Madtoms (4")
(511)2
Rock Bass (4") 2
10 2(2)=4 3(2)=6 3(2)=6  1(2)=2
Total 9 13 g 6 5 14 84
_Expanded Totals _ )
. Suckers ~_Minnows _-  Sunfish Bass Had toms
1-3 = 158 1478 14" = 35 4" = 35 4" =13
4-6 = 229 oo w3 =18 0 6" =18 8" = 35
7-8 =0 6" =18
9-10= 106
11-12= 88
>12 = 246
Grand Total Fish Kill = 2,482
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onotn B PO -

Comments/Station

No fish observed, 1ive or dead

Heavy silt, north bank, new railroad bridge

Right @ telephone 1ine, good long (fairy deep) pool, no fish observed.
Steve Martin - Attorngy who knows situation, owns access point.
Another good pool - no live or dead fish observed, 1 live frog.

No dead fish observed. Live fish noted below raiiroad bridge and river confluence.
Many live tadpoles, tadpole may have been in distress, many dead minnows noted
prior to initiation of counts. Tadpoles tended to eat the evidence. River had
been up approximately 2 feet recently.

Live minnows sighted. Small patches of foam noted. 1 Tive frog. Brown algae
noted on bottom, may be dead.

Foaming noted behind log. Live minnows noted.

Live minnows observed. Dead fish in this area appear to be 2-4 days old.

No comments.
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Piney and Tye Rivers

Nelson Co.

—  —REPLACEMENT COST OF FISH
Fish Kill No. 81-086

Size Individual Total
Species & Common Name b (Inches) Number Value Value
[Catostowidae - - - |

Suckers 1-3 158 e 3%

-6 229 Y -

_ 4-6 ) e £ f st /t'/
9-10 106 CLa3 2ol 3¢

11 88 L L3 5

Cyprinidae-minnows A1 1478 N g VA
Lepomis sp.-Sunfish 2 35 Wi ST G
6 18 (8 /2 2

Micropterus dolomieui - . )
__Smallmouth bass ) 4 35 /. Jf 34 e
e 6 ] 18 (7L -.3«:..1,/

Ictaluridae-Madtoms A1l 53 Y .53

Grand Total 2482 $311.39

o | N Signed %2;5z¢,
{Chlef Fish Divist GIF)

Date:_ August 7, 198}
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- _r,-””,,,,V[RGINIA STAIE WATER CONTROL BOARD

TOTAL COST SUMMARY — FIELD INVESTIGATION = )
~ouTion conpLAINT N0, S - 6ETF Fisi kit no. K- ORE

TEMIZED BELOW ARE EXPENSES INCURRED BY THE VIRGINIA STATE WATER CONTROL BOARD DURING THE
SUEJECT INVESTIGATION

HUMBER OF PERSONNEL IN SUBJECT INVESTIGATION:

TOTAL MAN-HOURS IN FI1ELD AND/OR REPORT WRITING:

TOTAL WAGE EXPENSE BASED ON HOURLY RATE FOR ALL PARTICIPANTS f%‘/ 97, /9

TOTAL EXPENSE FOR LABORATORY +vvecevncens /7., A0

TOTAL NUMBER OF MILES DRIVEN BY: STATE POOL VEHICLE

STATE AGENCY VEHICLE 4.5 Q0

PRIVATE VEHICLE

TOTAL MILEAGE EXPENSE:
STATE POOL VEHICLE ( PER MILE) cuivrennrncnnennns

STATE AGENCY VEHICLE (o2OPER MILE) vevuvvnnneesennns

PRIVATE VEHICLE { ~ PER MILE) ...

NUMBER OF BOATS USED IN INVESTIGATION: ———

TYPE{S) OF BOAT(S) USED IN INVESTIGATION (LIST BELOW):

- - 2.
3-

TOTAL EXPENSE FOR BOAT USE weeccesuineesecnecsecsecdnaseassasosacssnssasnsnse —

TOTAL NUMBER OF NIGHTS SPENT IN FIELD FOR ALL PARTICIPANTS: —

TOTAL EXPENSE FOR LOmING T8 9 9% B d 8P A ST S EE SN L B B I B B I BN N B NN ORE B B BN BN NN BN BN N —
TOTAL NUMBER OF MEALS FOR ALL PARTICIPANTS: 7 ‘ S, -
TOTAL CXPCNSE FOR MOCALS -vewv... e e A T T I/ <7
TOTAL EQUIPMENT EXPENSES (SORBENTS, BOOMS, HAY, ETC.)e.eeeseusennns Ceeeaenn —

—

TOTAL EXPENSES FOR MISCELLANEQUS ITEMS: (ICE, FilM, TOLLS, ETC. )...;.......

TOTAL EXPENSES «.veerenernsacmnnness 16%’/ 16

(\'g}

. EFFECTIVE DATE: $-23-£2/ - - SIGNATURE: - Aj.{;/}/// /yﬂ"-

3
DATE: J - 2 ~5" — ‘-.3/
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LABORATORY COSTS

Fish Kiil No.
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A ~
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b .
. no ol cos! per tatal " t e b,
' PARAMETER Analyses  anatys.s ct}:! PARAMETER .|:2|,L\ f:‘;):.'\'\-ﬁ Posnt
‘ {aoliform, Total 1K mi { Arvenic E '
- ¥
I, Coliturm, Feeal /108 ml ! Cadmitm ' .
i pH {Lalmstators) l - ! la CJO \. L)D Calcium i : oo
§ Alhalinity l 4 i Chrowyitm if\ ! 2 __2 5_ !l . /(__
) ! Total Solide. Total ! 1 _Copper _l__ e 5 _:;_ s / /{_)_)
\ olatibe fran _',_& 5 < / /C
d___ Firwd o) kead = .. ‘ Z*Zﬁj K
Suspemded Solids. Total Marpe-ium ] i
Volatile —p Mangaese . ; '
Fived . Mirenrs . :
| Diseotved Soofids . | Zin 2 | S5 LIO
: 8 . = ‘ o . ———— -
% ; i fosridde 1 ‘ra {_)C) . [:.Cp —-". _h‘l' L KE.L 'Z : s b.} _/i ((ﬁ’.
v R B S I
. dSitrogen, Total hjeldait _L._ - - - —— e R S S
B 1 .
FPho-phorys, Total
L l 1 ( : ’—C’ — ) :
| 1 _Phusphors, Ortha { . D wPield ) .
|
: _i_.a.mmmni_u'g_!_!.‘ h] ‘ L ! Turkidits !
Nitrite mg/L a5 N i Pesticigdes l
dNitrate mg/l. 3= N i . - Settleattie Solid- - !
Sulphate { f.'_) C’ z 2 ‘2 Q_ Conduectivity
" L Hesane Fatpactabies L
BORB«
L) r
1 - —
!
{ . -

Effective date

6-15-Y%

Approved bx-l

ignature

100130

u e = % e gmmpe ST T Rt e = o bl




]
s bW

-, <

.
et et | LT

NI

. N .
. w2 ) o . - - ) .'I!‘l fosnph L
4 " - - o . T oL T s . - ST T *
S e R - RIS Gl-086
e e LT . .. K
. . P - - F T (P —_ k- D . PC o
. - ; L. . . /
. * - - T = Ty - . g ‘44 7
. " A R - - e . . . - - e . . -
il e e, L e e e T e LLlolo L P . |
. T . Co e O IS [ b mmmmemee e P
. -, -, - e
ot
. o | T i ‘ -
' . ' . T . e h - . ! T aeny
* B S e o .
- - — - - rid's A - -
. . . ..
L *.
. ot
-t h '
v . . » Shody Lane '
: LA -
. R .
B -
S SR e . daey } i
14 ™ = . L 1 - -
taar - _ . - e -
LT - B - - . B

..
o~
9
3
a
"
1
-~
i
.
N
s
|
1
't
"

e s e
. o A} Piney Itiver
i T AN i ‘ e .
. . L e}" an 2 . .1-.-‘-‘ L - \\
< AR ' &y Lo
- = " / . ....b- f. PN \
—— EL A " e I \

. - - e r s - - ’ i . .
. : N 2 A . : \
[ . 4 ., . »




Wr”r

i “"Fﬁ"mf‘i g 1“’313?‘1‘3 Hi .5.' ;gm S.t '.I & 5 I 41??““ """‘r
S - 7 s i

3 - B - .
. . - = R E
. Lo
- - . .
- nk
’ R O =
.,‘T‘"" t — —_ t _
tore ==
L 1 e 84 -
. Crn Py
-~ - SR
(~.-
.\.' ;‘
. -
-~ - _
.
- 1.
— —— \
37
. ‘\
[ \ -\
. (R !

FIvEy P/Vé:ﬁ

At 1

. e

Gules Lo T
,3'_ 1 oot l\. hL- “U} )‘ . ’ *
- TTY e oy
5 S -
//h‘) -1 _// - A "-'?‘.' -
LF/ .
- - L . 1
Ky A - \ Ly ('1';\
2 . : -",. " i H Do
{ ¢ e - 1\ -
. ‘ ]r.,&\ Voo Ch L
et P /
S, ) - . /
[l‘\. ;‘/ free ez - | ,
L : ' ’
I o o : Tig
Y et :
- P ) ;'.':, T ____V i - - : i . . _ &
ST | |
vy ‘n) l' g
/y A . o '~"
Kl \l I lr
7\ ) “ ; /
e ;\ N ’J'
T = LW TECTT T T T - = N t
\\ ._'- - I A _ — _ el 4 r ! i .

A
— -~
‘-\\-.
L]
(]
S
By
]
]
|
1
I
1
-
N
o
e pr— T —

!
\ ~ ) .'t'}. / ; H . C p ) } PR
. .-
* L. - ‘f/ = . _ _ B o We ¢ e €y
\\ - . — “ r.-... o L]
S * .7‘ s - - +
. ﬁ _ ) | /e
s : - EI— R = =
t o
. A : b

te L. - _'T"\"\ _ "

285 < B e

4

LN SR [ X:T-

e T i T e LTS P ——— S e




e

. Kim:'s\\'"‘i".
, «!

L S

t
)

o 81-¢¢2

F& B/-0%¢

Af7iyeroy .
<GU4p.

I s L
i {
-.-"\.
; 4
t 1 .
- - ¢
- [
o~ ﬁ’
. | - \ ’
A
! 4
L

il s
(-
) L]
.

100193

L ——— T et




. 0 KL Mppleha Ch

L]
1]

. <- C- e : ¥ ot —

. <‘“a- \, == R R S T A ' * LR ! T .- .
TN T e e . A

B L0k iiaRe ©h ( I, ' © ' A I . .
i 1 [H 2‘ { i .l . Y L ) .
. £l A : 4 P e ‘ !
o) Y I 1 '

LA A o . *
[}

- ARIQOISY 1G4l .

(R




— v g A e e

v o FELRY, s hovened, vl

- ¥
- IELD AND LABORATORY DATN o "
_ . N - - Tt e mTTT T - ) gt
- 4 -
v 1 1 A 3 & 3 C o UN <4 19
A B GWN 35 P PC gy B LATE tieur RS SRR LN
T T TR R
= ) — AR i.-xﬂ‘l‘,—;, P
PR 55 PC PE BM OR BIO NO. LOHGITUGE P ( (f ’ - \
: 75 ckarl Ayers i
| N ’ o
L/ LS L ] Y 1&
From: Jee Fromia [y 26 10
aASIM STREAM RIVER L2 FLOW SEVERITY BR% 1
L ~ { -
i ~ep o AY
o e - T F ey '|;‘ ST L {\U"FY A
TR il L S¥BL L e e s LS
. e Lo T v i B - L \
' 1 . DEPFTH Tor roin I, . - N Sl /
TID¢ ~ Fan trT)y szcTIon RECION " airen o j/.'-,,,,‘.,:? ,
.as — P L{ N, . =
. ' ’,
00087~ 06002 ] L - watertody f} ¢ /) b e
MONTH DAY YEAR . TIME sguate Statlsn Cescrigtien " ’ / 7} /j, ,f// -
—r ") i
o5tz 2 ls ale ol |
o . .
4 r/( iy ;/( v 1
DISSOLVED OXYGEMN FLOW CFS WEATWER Terap 9¢
oelon . ICEE agaal ECLAT
. Cly RESIOUAL [TOTAL} PIELD g
T Lastro FEuiree,
IR
. 3aa¢0 . Q0400
) ) '.';'rr-';n;.‘rm - STORET
PAHAMETER 1N VALUF G, VA
fuu L atisratory) itand IV {arrges) noa
-.-'\lhallnltv {(mefl ;m C3C0y) 0040 Tabal themanin ¢ ard o fraT) poein
Tnelaity tmafl 3y LAt OaY 00433 Fiegn | wtepcatiley (vl :'_'- aefvie
" rovar Saitar. Totsl [mam B 00500 1 3121 Coniarm 100 miI . : 31506
' Volatile o054 Feeal Cailingn/IN0 mi e EARRL]
' Finen 2a%10 Focal SLalfur 100 M1 o5 1e: 31615
;:iu!unﬂdtﬂ SalideTatal {myrit 00%30C [ XTI [
f _vatpie q051% _! Lol oriiges, gy . RN S =
i Fined g94q TR TIVS oy de v
*Jissatved Sottas, Tolst {(meyst) on«Lu. ...L....i‘ ;e ,._... o "— o . ’,- ,;‘-0
fattieatie Sollds (my/1) 00343 N NV AN . ; '“:_ 2 27
. PR
“hioeide (et orTen i 4 . il
st irdnes, EDTA {rvg/t 3s Cal Ty ) PONOY Veolle 1 Te Vira®d i, -t b .?.
e e s Swmmrrn e b e ey p ol b s — ——— -
tirvtrogen, Totesi Mlaldahl [me 1) 8062s ] . ; ., Ty —
- i L A Y A . ydite)
thraprarut, Totst {ma/f] as P onnal g'\'
- o s e e i s S A v—
I mapnineus, Drthe {mqll) s P 206’1 "
et ———— e Sa
- mmanis {mas 31 N) (U S0 ] o
~
'_mnu {ona st o MY go6sT
:r‘l'!l'". ima) ey 1) onnLYS T -.—.::,, ' T
e [/ aon4s e T
* luoride (maa} ) 90181 T T
204 {me/N 00110 ST -
==. - . r - e S t. "
1 ' - ' £
Jui 15 108 fomeFn fop IE oA a)".' ol
“hia relesdad fram La . Chruiniit: . s o { . - 0 0 1 g

e ARl s e RS



——————— |

U o eams - oot PEURS i ook, v S ol 19(“
» [/ - & i
VA SFIELD AND LABORATORY DATA .
g <7 LT T - PR WU B ‘1
g -3 £ 9 L] 7 . ’ e e m e s e
/ i Gw 55 8 Ttk ’ LATIIOR U L Ty e
A1 111X (T T T 1)
4 AR i b
—— , T J]< Al
th } H ' :"— v 1y
FK S5 PC PSS BM OR BIO NO, LANGITUDE ! ;}_,i kAl
H ) ": B . = LJ‘ i
181/ Ol é]6 &5*
matid 7 STREAM Triver Mg FLAW TEVEMITY = JUN 26 198§
L1~ [
- - R . OT‘J_!I S __ YALLEY REGION#
Lt L e - OFFICE .
I A . .
s TIDE = - % FER DEFTH (FT ) SECTICN REZION Coitected bys / g oy / .
] l &
’ —— ) 2 e )
""'conu_'" LT H . L L wateranay &f -
MONTH' DAY  YEAR TIME scuacE Station Descripnian ,,{ TG A, f/ffr -
- -
ol lziz el | lejelele] | l g
- 4 ! Y, LA
! 2 1¢ e l_:[("f,} ¥ 15
DISAOLVED OXYGEN PLOWCPFS WEATHER TEMu Og .
p |
T T 00081 0go4t 0aG10
© 7 g1y RESIQUAL [TOTAL) LD P
_ -“ i Topg Rame:
o
s Rt
L. 30060 “gaa4ca
—p . -
vy, L b
. : . : - 'svom: - STORET
. - . PARAMETER (WHES VALUE PAIAIL TR U v
Turd (Lannraiory) . onand _'1. _Lg FlOTon jee aa340 A
lf:i'""“" (mg/t rs CaC04) ‘ 05410 8 Totyl tragnie Carhun (mant avsao
[}
| Aelgiy (ma/T 1k €3CO ) G413 Freom £xtractatites (rmas} cesss
!rotat Setids. Total trma/y  © 00500 Totst Calltarm/100 I 31506
1 ]
Veolatlig 00503 i Fen3t Coilfarm/100 mi 31614
 Fixeg 00316 | Facal Cottfarm/100 mi 31616
jSuspendss SallgsTatal (my/i} o050 | Mrrats
Cyntaplte 00535
Fixea 00%el
| Gisaived Seilds, Total (mam . 00315 .
[ i -
r
,Settiantie Satlde (meN} . 003543
1 . -
€ niaride (mam 00340 5
teacdnase, EQTA {mafl e a0y} ooqed et dude Pt tradade buls
Tiltroyen, Totsl Kisidant {mest) Q0e1s ~t —
et TR e
P hophnarus, Total tmast) v aanaa o .- ."‘ 7-‘-_ o~
trhesphoras, GrNe (Imal) a3 ¥ Qo6 It oo f,“ Ltk '\‘o‘\\
~mmante (et b M) oretg o _."' T Y
1iiLrats (R 3 MY 0630 s ) 7};1 ” R
< (s 33 MY L TATS roi- atner L (|'T/;,- . R
. 7 T
e fmet 0034y ';_{ "AL‘ _/i_
Flaaride (mat) LLLE ! o, .
104 (a1 . ou1g -t

Tt ) - ;tc i |'~..-. 7 D ~
] J' N k R
“3nty relessed from Laor Chermpet:

i
s s s e o 100198




ﬁ____#ﬁ

S S S b S BN PP W TiE 4o, W bl R Wirs ore
v o 3 @ @ B Y lg‘il
. S . T FIELD AND LARORATORY DTN enk .
.-_ - - B . . , ¢ {',: . - . , -z.o
d s ’ ' 7 ) - e
: A t-w 52 P PS¢k ) LaTitute e AT

.}fTHHx

e $5 PGPS BM QR atQ Na.

\ TR TN I U ek
LONGITULN H Z -gfj I?n"?m

- 3 " 53
A AR TR R
#lall |—o1¥ |6 - <7
- - ‘.E
- . 14 Ar (2] .
aAStH STHEAM RIVER MILE FLOW STV ERITY Juk 26 g
v
~,
) o g L VALLEY RNCCiOMNAL
e - - R - 01331 OFFICE
va't '
.1 « [T
ARAL=L % Fag OEPTH (FT SECTION BN Catiecton aye /-j"".«'?" !/
- - 4 ——
00067 - #0002 Waternaay
MONTH DAY YEAR TIE SOURCE Strtign Dascription 7,' /'(”_‘},'l;‘r},q Z )/5 ‘-éf,
} - )
NEREIE cl7leTo
RISSOLVED OXYGEN FLOW CFS WEATHMAR 1rMmp g N
G000 . faQ&1 oguat QuQ Iy
Cly AZSIDUAL (TOTAL) FHELD v
l ‘L R Toapn tlame:
i . o]
B
J0g¢0 T 0Q4dqQ T,
.‘ . ‘J
. _ LT et STORET
PARAMETER LI N W ALUE Fagt AsAT YT v L4 3181 VAL
!pn {Lanorstory) . obadl Ly poving by [ 3R L]
!
iAIRalinIty [med e CaCOy) ansio Totat theqaric € optorns fren 11 0okAn
jfetalty feng/t es €703 1) ansal Frean § etractdbitat tina 1) t. 1+ k-0
| Total Sotids. Totai (gt - 00300 Tatal € atirormala i R 3150¢
! - - - "
- vatatile ootos Frcal Collf=rns100 i : g4
5 :
H Fixeda 2osin Maras Cotltaom 100 mi Lo Netg
H -
Suspanded SollasTatar (medt] ‘ 00530 ‘ hirtadr 2
; velitile 01333 T ' Heaa /éo
I Fixed nas40 0 * 32
| Otsvatvert Soltds, Tatal oS 13 ede i
I lssalved Salide, Tolal {meM) 0 3 } ] " [TH /20(
. e T
£ attlsatie Solide (ma/1) 00344 Dby __ dnterfarenee !f\r}\{\- OadAd som -
~ H ikt 3
“hlaride (meny . QM40 s a i‘: L'! -%(‘?OC
tisetnets, TOTA {mafl aet d.thy) FLR T Trertir hae S breirh Bde '; wa -
fitrenen, Y ptat Kisgtdant fmgny 60L2Y .I\ - 4 Ve /N
—li o Iddela)
tratpnarus, Tolal [me ) as P DOARS i
Phaspharug, Driva (ing s} as P gLz ? ]
roemmoniy {mejt g3 MY 1+l B R+ v 1
NMrate fme At pa WY noLro 2%
STl Pt 31 M) ank1y other
- e [meM goeds -
“hioride (myA) 00531
CQgimesy QUi =
——n ! 1

' LG ) 'y Yo ot L7
e e trom o L ___-::ii_‘i“ Ji- bt yiidan




INDAVIBUAL'S EXPENGE

FIELD INVESTIGATION =

‘..)/ P .'.‘ ‘/ . .;l . /.}'_. /
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TITLE: /f4.5. 72~ A/ Se :/s(,: 1 AP e al
WAGE EARNINGS PER HOUR AT TIME OF INVESTIGATION ’”-/(’. 52 N
TOTAL MAN-HOURS IN FIELD Jlo . B T
TOTAL WAGE EXPENSE BASED ON HOURLY RATE +uuevueesneusonnssersncnncansennennennas Lﬁé/
TYPE OF VEHICLE USED BY YOU PERSONALLY (AGENCY, POOL, OR PRIVATE)

TOTAL MILEAGE <==¢jff%§; == COST PERMILE _ ", Z<)
TOTAL EXPENSE FOR VEHICLE Jéfz)....".'.l".' e S - axs
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RATE FOR BOAT USE: DAILY COST HOURLY OPERATING COST
CANOE AND FLATBOTTOM (NARROW) $ 6.25 , $ 3.00
WIDE FLATBROTTOM 8.50 4.00
GLASSMASTER !7' OUTBOARD 15.00 6.50
GLASSMASTER 19! OUTBOARD 25.00 7.50
GLASSMASTER 1S' [NBOARD 31.00 8.50
 CAROUSEL - 31.00 8.50
. {_ FISH/SKI, T~CRAFT : - 37.00 o $.00
JMBER OF DAYS BOAT WAS USED s L o
NUMBER OF HOURS BOAT WAS USED 3 _ TOTAL EXPENSE FOR BOAT USE ....... —
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TOTAL EXPENSE FOR LODGING eeevcevcascuovevennanoens e eeeennaeen eeveenneans
TOTAL NUMBER OF MEALS o B o _ i
TOTAL EXPENSE FOR MEALS +ovvvvnvovevonosvasessoosonsesossesssessncensosnennenen Y r), 00
EQUIPMENT USED (SOLVENTS, HAY BALES, WIRE, BOOMS, ETC.) ITEMIZE BELOW:
ITEM(S) ~_ COST PER UNIT ~_TOTAL COST
TOTAL EXPENSE FOR EQUIPMENT +evveerunnsccsnocsceoncs evececsnana eeeeraaanaean —

MISCELLANEOUS I1TEMS (ICE, FILM, TOLLS, ETC.) ITEMIZE BELOW:

TOTAL EXPENSE FOR MISCELLANEOUS ITEMS «uuveueennn ereivesreneaeann ceeeees cene
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